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ABSTRACT 


AN EVALUATION OF THE U.S. NAVY'S 
BeCIGITIES ACQUISITION PROCESS 


by 
GREGORY ALDEN PARKER 


Submitted to the Department of Civil Engineering on 21 
January, 1976 in partial fulfillment cf the requirement 
for the degree of Master of Science in Civil Engineering. 


The Thesis presents a general evaluation of the 
Organizational structure and the management sys- 
tems the U.S. Navy 1s currently utilizing in the 
execution of its continuing building procram, 
and identifies what the author believes are sev- 
eral problems wnicn have resulted from current 
practices. 


The organizational structure evaluated includes 
four (of the Navy's six) Engineering Field Divi- 
Sions (EFDs) which are directly responsible for 
Managing design production for approximately 560 
Million dollars of facilities (in terms of the 
construction value) a year and 60 subordinate offices 
who are responsible for administering construction 
contracts. These construction administration 
offices are co-located with customer organizations 
at the construction site, geographically separated 
from the EFD, and as such these units face dif- 
ferent organizational pressures than those felt 

at the Engineering Field Division. As a result 

of these organizational pressures and the geograph- 
ical separation of design and construction there 
1S a Significant loss in potentially valuable 
communication between the personnel involved in 
the design process and those involved in admin- 
Petbering fie CONSt=uceilon cOnerasces. This Gap is 
further widened by the practice of largely 
managing design and construction as separate con- 
LInuIng funcelona!l programs. This functional 
rather than product orientation has led to a con- 
centration on interim means rather than on end 
product verformmance, a problem which is character- 
istic of a functional organization. 
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The Thesis will identify the nature and extent 
of the gap between deSign and construction, 
examine those factors which are related to this 
gap, and present a method for cealing with the 
Situation which has proven successful in other 
settings. 


Thesis Supervisor: William A. Litle 
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Head, Constructed Facilities Division 








gall 


EET 


IV 


VI 


VII 


-4- 


TABLE OF CONTENTS 


Title Page 

Abstract 

Table of Contents 

List of Figures 

List of Tables 

List of Abbreviations 
Introduction and Key to the Text 


Body of Text 


dee 
16 
9 
2) 


25 





> 





SECTION A, BACKGROUND 


GBAETER 1 


Pa) 
par. 2 
Ad. 3 


Al.4 


Ay. 5 


Al.6 


GaeeleR 2 


AZ. 2 


Age. 2 


A2.3 


A2.4 
A2.5 


A2.6 


ORGANIZATION AND MISSIONS 
Chapter Overview 
Department of Defense 
Department of the Navy 


Naval Facilities Engineering 
Command, Headquarters 


Navy Civil Engineer Corps 


Naval Facilities Engineering 
Command, Field Activities 


PLANNING, PROGRAMMING AND FUNDING 
Chapter Overview 


Shore Installation, and Facilities 
Planning and Programming System 


Annual Military Construction Program 


e273.) Navy Military Construction 
Review Board 


A2.3.2 Design Authorization 
A2.3.3 Navy Department Review 


A2.3.4 Office of the Secretary of Defense 
Review 


A2.3.5 Final Design Authorized 
A2.3.6 Authorization 

R263: 7 “Reproeprvat ion 

Mamor Construction 

Speeral Projects 


Local Funding Authority 


25 
25 
26 


Fides, 


Su 


34 


41 


4l 


44 


45 


45 
46 


49 


49 
49 
a1 


54 


5). 








CHAPTER 3 
A3.1 


AS. 2 


A3.3 


A3.4 


A3.5 


SECTION B, 
CHAPTER 1 
Biel 
es 2 
Ea. 3 


Bl.4 


od ee 


COhiRAGl AUTHORITY SEOR DESTGNSAND CONSTRUCTION 


Chapter Overview 


Engineering Field Division's 
Contract Authority 


GQBtElcer invGharge of sConstructzon 
Authority 


Resident Officer in Charge of 
Gonetrucaien Authority 


Area Officer in Charge of 


Construction/Resident Officer 
in Charge of Construction 


RESEARCH FINDINGS 

RESEARCH METHODOLOGY 
Chapter Overview 
Hypothesis 

Scope of the Investigation 
Data Collection 

Bl.4.1 Approach 


Bl.4.2 Staffing and Workioad 
Statistics 


B1l.4.3 Questionnaire 
Bl.4.4 Telephone Interviews 


Data Presentation 


36 
56 


=) 7 


eI, 


62 


64 
64 
67 
68 
68 


fal 


75 
80 
gal 








CHAPTER 2 


B2.1 


B2.. 2 


B2.3 


B2.4 


B2. 


un 


CHAPTER 35 


Bp3.1 


B3.4 


yr 


b> fo) a 2e- “= = - + nrc SM Twa Ss ol sex¢® ae 
ry grt igus FF FaCi LITIES aw o ® si 3. ee, wee COMMEND 
Sc mm, _ TTT 
Lt has ».Fs GEM pa b denen | a —- —™:) ¢ 

Fat uitlos por ory + 4 os Jos 


Chapter Overview 
Command Manag 

B2.2.1 Manéegement by Programs 
B2.2.2 Commanc Manacement Plan 
m2 .2.3 
Goal Formulation 


Congressional Influence on the Formula- 
tion of Program Goals 


Ena Product Performance 


ty 


B2.5.1 Timely Completion 


bJ 
NO) 
uy 
NJ) 
A 6) 


roject Cost 


QO 


B2.5.3 Quality Performance 


THE Bet: TMeE LT Dr: Loren i DIVISION 
4 eo aod EONS 2 Ss Boe toe oe Os a ees ee Ss ae =o o% 


Differences anc Similarities 
ACGUISition Project Management Office 
B3.3:1 Menctvoens 

B3.3.2 Werxload 

B34.3.3 Dist&ibutiom of Work 


Desicn Division 


eB. 


oe 


tt Ptactions 


BS. 


tn 
tw 
t 
J 
QQ 
~ 
a 
(0 
(D 
hy 
~~ 
$3 
QO 
fu 
ry 
(QQ 
(D 


B3.4.3 Gel FPerformerce 


cé 
&S 


G2 


j 
}— 
Ev) 


}-4 
j~ 
fim 


~~ 
j~ 
~) 


hs 
ee) 
ui 


I~ 
NO 
V1 


p—9 
ty) 
ON 


} 
tO 
Oo 








BS. 5 


Boi. 


CHAPTER 4 


B4.1 


B4.2 


B4.3 


B4.4 


= 
B3.4.3.1 In-House Design 

B3.4.3.2 Deficiency Analysis Data System 
Bo.@.3.3 Desagm Qwality Indicators 


B3.4.4 Design Engineers' Involvement 
Paring Caastruction 


GensieruckaonmaDeaasaon 


Be:5.1 Functions 
B305.2 Cocrdination of Field Problems 
Boro. 3 Value of the Construction 


Division to the Acquisition 
Department Heads 


Problems in tne Acquisition Precess 
from the Acquisition Department 
Heads' Point of View 


CONSTRUCTION CONTPACT ADMINISTRATION 


Chapter Overview 


Resident Officer in Charge of 
Gonstweuctrom, Funetions 


Organization 
Staffing and Workload 


B4.4.1] Variation in ROICC Office Per- 
sonnel and Work in Place Levels 


B4.4.2 Variation in Costliness of the 
Three Size Categories of ROICC 
Offices 

Ba wA,..3 Average Work in Place Per 


COnNt rect 


132 
139 


145 


144 
149 
Lom 


158 


160 


130 





ao 


B4.4.4 ROICC Office Deviation sels: 
from Average Staffing 
B4.4.5 Future Workload 207 
B4.5 Resident Officer in Charge of Construction, 21 t 
Performance Indicators 
B4.5.1 "Market Survey", FY 75 OL 1 
B4.5.2 Timely Completion 214 
B4.6 Inspection and Contract Administration 215 
Procedures 
B4.6.1 Current Use of Inspection Vil as 
Planning and Contract 
Enforcement 
B4.6.2 The Navy Inspector 221. 
B4.7 Resident Officer in Charge of 225 


Construction, Involvement in 
the Design Process 


SECTION C, SUMMARY AND RECOMMENDATIONS 
CHAPTER 1 SUMMARY OF REGEAKCH FENDPNGS 
el Chapter Overview 251 


ei-2 Loss of Communication between 231 
Design and Construction 


ea..3 Project Management as Currently Zo] 
Practiced 
C1.4 Design and Construction Managed as 238 


Separate Programs 
o.5 Project and Workload Uniqueness 246 


ei. 6 Management, The Major Problem Zo 











GHAPTER 2 


@2.4 
O22 
Ga 3 


C2.4 


e2. > 


eZ .6 
e227 


mee. 9 


CHerlER 3 


a7 it 


a. 2 


63.3 


-19= 
A CASE FOR PROJECT MANAGEMENT 
Chapter Overview 

Functional vs. Project Management 
The Model 


Impact of the Model on the Current 
Organization 


C2.4.1 Project Management Office 
C2.4.2 Design Division 

C2423 Conmetsuetion Davrcaon 
G244:4 ROICC Office 


Location of Project Manager Organiza- 
tionally and Geographically 


Qualifications of Project Manager 
Number of Project Managers Required 
Making Project Management Work 
SPECIFIC RECOMMENDATIONS 

Chapter Overview 


Test the Project Manager Concept at 
the Chesapeake Division 


Develop EFD and ROICC Office Goals With 
Their Participation 


25 
256 
261 
268 


268 
268 


270 


282 


287 


Pie) 5 


oom 





C3.4 


@3.5 


C36 


es. 7 


3.8 


€3..9 


-l|l- 


Goals Should be for Ends Not Means, 
Where Possible 


EFD Workload Should be Judged 
Considering More Variables 


The Post Construction Appraisal System 
Needs to be Management Oriented 


A Licensed Engineer Should be Required 
to Attend All Final Inspections 


Increased Attendance of the Customer at 
Final Inspections Should be Encouraged 


Tne Benefit of Requiring the A-E Perform 
a More Thorough Site Investigation 
Needs to be Studied 


292 


295 


2916 





IX. 


a 


<siko = 


BIBLIOGRAPHY 

APPENDICIES 

A Questionnaire 

B Letter Forwarding Questionnaire 

Cc Follow-up Letter to Increase 
Survey Response 

D Questions for Telephone Inter- 
views with the Accuisition 
Department Heads 

E QOuestions for Telephone Inter- 
views with the Project Manage- 
ment Office Heads 

F Statisties fer Large ROICC 
Offices 

G Statistics for Medium ROITCC 
Offices 

H Seatastics tor Small --RoLec 


Offices 


302 
316 


318 


Je 








on ec 


IV uot OF FIGURES 


Figure 


Figure 


Figure 


Figure 


Figure 


Figure 


Figure 


Figure 


Figure 


Figure 


Figure 


Figure 


Figure 


Figure 


10 


‘gl 


12 


is 


14 


Department of the Navy Organization 


Headquarters Naval Facilities Engineering 
Command Organization Chart 


Naval Facilities Engineering Command- 
Field Activities 


Engineering Field Division's Geographical 
Division of the Continental United States 


Typical Engineering Field Division 
Organization 


Planning, Budgeting, Design amd Constmuc- 
i@onaGycle ier thesMilitamy Construction 
Program 


A Comparison of the Historical and Pro- 
jected Work in Place (WIP) in Constant 
my 7) Dellarse for seine Pour 2FrDs Under 
Study with the Total for NAVFAC 


Historical and Projected Work in Place 
wr) in Constant Par 71 Dollars for “the 
Feur «SFDs 


Total EFD Personnel for the Four EFDs 


Acquisition Department Personnel Includ- 
mwmg ROICC Offices 


Percent Acquisition Department Personnel 
imeluding Roicc Offices to Total EFD 
Personnel 


Percent Project Management Office to Total 
Acquisition Department Personnel Including 
ROICC Offices 


Percent Design Division to Total Acquisi- 
tion Department Personnel Including ROICC 
Offices 


Percent ConStmuctionmDivision to Total 
Acquisition Department Personnel Including 
ROICC Offices 


a7 


a2 


32 


36 


38 


48 


69 


108 


JEE'6 


Ae ol 


Lez 


es Ss: 





Figure 


Figure 


Figure 


Figure 


Figure 


Figure 


Figure 


Figure 


Figure 


Figure 


iL) 


16 


ey 


18 


toe, 


20 


Aol 


ee 


23 


24 


ae 


Percent ROICC Personnel to Total Acquisi- 
tion Department Including ROICC Offices 


Typical EFD Acquisition Department Organi- 
ZaeLvoen enart 


Resident Officer in Charge of Construction 
@itivee Location 


ROICC Personnel by Engineering Field 
Division 


Northern Division ROICC Offices Constant 
WIP in FY 71 Dollars Plotted Against 
ROICC Personnel with Scales Set on the 
Basis of the 5 Year Average of Work in 
Place Per Man Year 


Southern Division ROICC Offices Constant 
WEP wm FY 71 Dollars Pletted Against ROICC 
Personnel with Scales Set on the Basis 

of the 5 Year Average of Work in Place 

Per Man Year 


Western Division ROICC Offices Constant 
WIP in FY 71 Dollars Plotted Against 

ROICC Personnel with the Scales Set on the 
Basis of the 5 Year Average of Work in 
Place Per Man Year 


Chesapeake Division ROICC Offices Constant 
WIP in FY 71 Dollars Plotted Against ROICC 
Personnel with the Scales Set on the 

Basis of the 5 Year Average of Work in 
Place Per Man Year 


Average Size of Contracts Awarded in 
Constrant FY 71 Dollars Based on the 
Number of Contracts Awarded During Each 
of the Fiscal Years Shown and Their Award 
Amounts 


Relationship of the FY 75 Average Work in 
Place per Contract for All ROICC Offices 
to the Man Years Expended per Million 
Dollars 


jis) 6 


S57, 


169 


Lie? 


180 


ieee 


lée2 


ow 


- a 
e 
7 
W 
_ 
= 
7 
= 
: 
; 
mA 
OO : 
7 
7 ee 
a 
ee 
: 
; _ 
a 
: 
: 
— 
_ 
_ 
: - 
oe _ 





Figure 


Figure 


Figure 


Figure 


Figure 


Figure 


25 


26 


2] 


Zo 


30 


-~]5-—- 


Relationship of the FY 75 Average 
Work in Place Per Contract for Large 
Sized ROICC Offices to the Man Years 
Expended per Miliion Dollars 


Relationship of the FY 75 Average Work 
in Place per Contract for the Medium 
Sized ROICC Offices to the Man Years 
Expenced per Million Dollars 


Relationship of the FY 75 Average Work 
Mm Piace per C6fitract Tor Smalt® Sized 
ROICC Offices to the Man Years Expendead 
per Million Dollars 


Relationship of FY Work in Place for Small 
ROICC Offices to Man Years Exvended per 
Million Dollars 


Gurrent Organization for Pacilities 
Acquisition 


Proposed Organization for Facilities 
Acquisition 


Lo 


12 


192 





V. 


TABLE 


TABLE 


TABLE 


TABLE 


TABLE 


TABLE 


TABLE 


TABLE 


TABLE 


TABLE 


TABLE 


TABLE 


i 


10 


1B 


eZ 


~l]16- 


BIST OF TABLES 


ROICC Questionnaire Response Serted by 
EFD and Size Category of ROICC Offices 


The Averaged Percentage of Each ROICC 
Office's Projects that were Completed 

On or Before the Original ROICC Promised 
Beneficial Occupancy Date, During FY 75 


Basis of Original Beneficial Occupancy 
Dates (BOD) Provided Customers During 
Py 75 


Percentage of Change Order Costs to Initial 
Gorerace Valves ry 72 


Estimated Workload for the Four Project 
Management Offices 


Percentage Distribution of the Project 
Managers Work Effort 


Acquisition Department Heads Source of 
Information Concerning ROICC Operations 


Problem Areas Identified by the ROICC 
During Construction anc Reported to the 
Deficiency Analysis Data System 


A Further Definition of Problems Iidenti- 
fied by the Deficiency Analysis Data 
System as Being in the Plans 


Percentage of Problems Identified by the 
Deficiency Analysis Data System which are 
the Responsibility of tne Design Divisions 


A Comparison of Personnel with Performance 
Indicators for the Four Design Divisions 


Number of Projects Visited by Design 
Division Personnel or A-E During FY 75 


19 


96 


98 


102 


Laks 


le 


ise 


140 





TABLE 


TABLE 


TABLE 


TABLE 


TABLE 


TABLE 


TABLE 


TABLE 


TABLE 


TABLE 


TABLE 


TABLE 


1 


14 


eS 


16 


17 


18 


slo, 


20 


ual 


Ze 


Z3 


24 


a1 7= 


Cost of Preparing MCON Plans and Specifica- 
tions as a Percentage of the Authorized 
Construction Amount for FY 75 


Frequency of Communication Between the 
ROICC and the Major Subdivisions of the 
Acquisition Department as Reported by the 
ROICC 


Value of the Construction Division's Pri- 
mary Functions as seen by the. Acquisition 
Department Head 


Problems in the Acquisition Process as 
seen by the Acquisition Department Heads 


Problems under the Cognizance and General 
Control of the ROICC as Viewed by the 
Acquisition Department Heads 


A Further Definition of the Problems in 
the Acquisition Process as seen by the 
Acquisition Department Heads 


Percentage of ROICC Office Personnel by 
Functional Groups 


Engineering Field Division WIP in Constant 
FY 71 Dollars Divided by the Number of 
ROICC Office Personnel 


FY 75 Work in Place per Man Year, 
ama Size Category of ROI@C Oftice 


by @PD 


Percemtage Distribution of Each EFD's FY 
75 Workload by Size of ROICC Office 


Comparison of the Average Size of Contracts 
for FY 74 and FY 75 with FY 75 Average 
wiP per Comtract 


Redistribution of ROICC Personnel by EFD 
and Size Category of ROICC Office Consider- 
ing the Variables fo Work in Place and Num- 
ber of Contracts Simultaneously 


148 


iS 


Le 


161 


163 


16 


iv 


Lvs 


186 


186 


2065 





TABLE 


TABLE 


TABLE 


TABLE 


TABLE 


TABLE 


TABLE 


Zo 


26 


28 


| 


30 


oN 


-])8- 


Current and Future MCON Workload Based 
on the Backlog of MCON Projects as of 
August 1975 


Results of NAVFAC's 1975, "Market Survey" 
which are Applicable to ROICC Operations 


Percentage Distribution of Inspectors 
Work Effort 


Procedures Used by ROICC Offices for 
Final Inspections 


Level of ROICC Review of Plans and Speci- 
fications 


Recommended Key Project Manaser Tasks 
Estimation of Personnel Freed from Present 


Duties by Implementation of Proposed 
Project Manager Concept 


208 


Pasi 


Pst 


225 


262 


2B 





XII 


BF RL 


BOD 


CAB 


CCD 


GEC 


CMS 


CNO 


CONUS 


DADS 


DOD 


JCS 


LSR 


MBO 


MCON 


=] 9% 


LEST GF ABBREVIATIONS 


Architect-Engineer (refers to a firm 
that practices architecture and or engineering) 


Basic facilities requirements list 


Beneficial Occuvancy pate irefers to the 
date the customer can move in) 


Command Advisory Board 


Contract Completion Date (the contractual 
completion date) 


Civil Engineer Corps 


Construction Management System (a computerized 
Status reporting system) 


Chief of Navai Operations 


Continental United States (excluding Hawaii 
and Alaska) 


Deficiency Analysis Data System 
Department of Defense 

Engineering Field Division 

Engineer in Charge 

Fiscal Year 

Joiamt Chieés of Btatt 

Logistic Support Requirements 
Management by Opjectives 

Military Constructicn Navy (a category 


of appropriated funds wnich includes 
Wavy peojects only) - 











MILCON 


NAVCOMP 
NAVFAC 
NMCRB 
erCcc 
OMB 


OMN 


OSD 
PCE 
P&S 
PWC 
PWD 


RDT&E 


ROICC 


SLFPPS 


STOH 


WLP 


Our 
Military Construction (a category of 
appropriated funds which includes 
projects from all three services) 

Navy Comptroller 

Naval Facilities Engineering Command 
Navy Military Construction Review Board 
Omnucer in Charge of Construction 


Office of Management and Budget 


Operations and Maintenance Navy (a 
category of appropriated funds) 


Office of the Secretary of Defense 
Program Cost Estimates 

Plans and Specifications 

Public Works Center 

Public Works Department 


Research, Development, Test and Evaluation 
(a category of appropriated funds) 


Resident Officer in Charge of Construction 


Naval Shore Installations anc Facilities 
Planning and Programming System 


Supervision, Inspection and Overhead 


Work in Place (refers to the dollar value 
@f construction which has been put in place) 





ii 
INTRODUCTION AND KEY TO THE TEAT 


The U.S. Navy manages the design and construction 
Beetion of its continuing building program through 

six Engineering Field Divisions (EFDs ) each responsible 
for a separate geographical area. A little more than 
@wo thirds of the facilities the Navy designed and 

built in fiscal year 1975, in terms of the value of 
completed construction, were built within the Continent- 
al United States and over 85 percent of this workload 
was executed by four of the six EFDs. The work per- 
formed by these four Engineering Field Divisions will 

be the subject of this Thesis. 

Tnese four EFDs manage, cirectly from their main 
affices almost all the design performed for their pro- 
jects. Construction contracts are administered from 
@eeanizational units, (a total of 60 for the four 
EFDs combined) subordinate to the EFD, which are located 
at or near the construction site. Because of the co- 
location of these units with customer organizations 
these units face different esas! wmesetes chan 
those felt at the EFD. As a result of these organiza- 
tional pressures and the geographical separation of 
design and construction there is a significant loss in 
potentially valuable communication between the personnel 


involved in 





Jo 


the design and those involved in adminstering construc- 
tion contracts. This gap is further widened by the 
Navy's practice of largely managing design and construc- 
tion as separate continuing functional programs. This 
functional rather than product orientation, along with 
certain pressures from above, has lead to a concentra- 
tion on interim means rather than on end product per- 
EOrmance. 

The gap in communications and the concentration 
on means rather than ends are two factors which have 
contributed to the fact that the majority of the 
problems the Navy faces in the execution of its con- 
tinuing building program are managerial and not tech- 
nical. 

The Thesis will identify the nature and extent cf 
the gap between design and construction, examine those 
factors which are related to this gap, substantiate 
that the major problems faced are managerial, and 
present a method for dealing with the situation which 
has proven successful in other settings. 

The Thesis is divided into three sections, Section 
A, Background, Section B, Research Findings, and Section 
C, Summary and Recommendations. 

The first section is developed primarily for the 


reader who is not familiar with the Navy's design 





a 
and building process. This secticn describes the 
full context within which the design and building 
process is conducted, by first identifying the major 
organizational players in the facilities business and 
then describing the Navy's planning and budgeting 
cycles along with identifying the organizational units 
that manage design and construction. 

The second section states the hypothesis and 
presents the researcn findings. The research findings 
are presented in three chapters tne first of which 
deals with the influence and direction exerted cn the 
design and construction process from above. The re- 
maining two chapters present a comparative analysis of 
the differences and similarities between the Engineering 
p2teld Divisions and their construction contract admin- 
Betration units. 

The third section which includes three chapters 
will summarize the findings with relationship to the 
hypothesis, describe in detail the primary recommenda~ 
tion and list other specific recommendations concerning 
both the central conclusion and the other related 


issues dealt with in the Thesis. 
The Thesis 1s organized so that it can be read 
in three different ways. The first, which requires 


the normal start to finish procedure, is intended for 
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the reader who 1s interested in the complete study and is 
not familiar with the Navy's design and construction pro- 
cess. The latter two approaches to the study require a 
background in the Navy's facilities business. The first 
procedure 1S intended for the reader who is interested in 
the fuli details of the study. This reader should start 
with Section B and read forward. The second procedure is 
intended for the reader who is interested primarily in an 
overview, this reader can start with Section C after 
reading Chapter Bl, Reséarch Methodology. Section C is 
sufficiently cross referenced with the rest of the text 
that the reader should be abie to go into the body of the 


Thesis on a selective basis, as greater detail is desired. 
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SECTION A, BACKGROUND 


CHAPTER 1, ORGANIZATIONS AND MISSIONS 
Al.1 CHAPTER OVERVIEW 

In order to understand the Navy's building 
processit's necessary to identify who each of the 
organizational players are, and to describe the extent 
of their involvement in the process. 

Starting with the Department of Defense this 
chapter will move down through the organizational 
hierarchy, in the Navy's facilities business. 

Al.2 DEPARTMENT OF DEFENSE 

In terms of direction and control the Department 
of Defense (DOD) can be thought of as three bodies, 
the Office of the Secretary of Defense (OSD) which 
assists the Secretary in carrying out his overall 
management responsibility, the Joint Chiefs of Staff 
(JCS) who oversee the Operating Forces and the Military 
Departments of the Army, Navy (including Naval aviation 
and the Marine Corps) and the Air Force, which previde 
and support the Operating Forces. The Joint Chiefs 
of Staff act as the principal military advisors to the 
secretary of Defense as well as the President and the 
National Security Council. Each member of the JCS, 
Other than the Chairman, is the senior military officer 


of his respective service and inthis sense has a 
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"second job" as head of his element of the supporting 
organization, the Departments of the Army, Navy and Air 
Borce. 

In carrying out their mission of overseeing the 
Operating Forces, the JCS prepares strategic and 
logistic plans to guide their operations. Down the line 
these plans are translated into specific tasks, Many 
of which require resources such as buildings and other 
fixed facilities. 

The role of the military departments is to provide 
logistic support, in the way of maintaining, equipping, 
and training the forces of their respective services, 
in order to enable these forces to carry out tne 
Strategic and logistic plans. 

Al.3 DEPARTMENT OF THE NAVY 

Functionally, organizationally and geographically 
the Department of the Navy consists of three parts: 

The Navy Department, the Shore Establishment, and the 
Operating Forces of the Navy. 

The Navy Department is organizationally comprised 
of the Office of the Secretary of the Navy, and his 
immediate staff, the Chief of Naval Operations and 
the Cammandant of the Marine Corps (see Figure 1}. 
Reporting to the Chief of Naval Operations are the 


Chiefs of what might be referred to as the Navy's 
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functional commands, and the administrative and 
support elements of the Fleet Commanders-in-Chiefs anda 
the Commander Military Sealift Command. 

The Shore Establishment 1S comprised of shore 
activities which nave the basic mission of suoporting 
the Operating Forces. A shore activity is a separate 
Mat Wath a specific mission and the resources, includ- 
ing buildings and otner facilities, necessary to carry 
out this mission. An activity either "owns" its facil- 
moles OF 1S.a tenant of a host activity, normally re- 
ferred to aS a base or Station. There are over 180 host 
activities which provide landlord services for a much 
larger number of small “tenant" activities. Each 
activity reports, usually through intermediate super- 
Visors, to one of tne 17 "Major Claimants" who consist 
of the commands that report directly to the Chief of 
Naval Operations. These 17 "Major Claimants" are shown 
in Figure 1. They include all of the subordinate 
commands that directly report to the Chief of Naval 
Operations (except the Naval District Commandants), as 
well as the Commandant of the Marine Corpvs and the 
staff Offices of the Secretary of the Navy. These 
Major Claimants hold the purse Strings within the Navy, 
and as such are a kind of super customer when considering 


the building process. 





2p oi 
The Operating Forces of the Navy consist of 


operating units such as ships and aircraft squadrons. 
fagey cweport for operatiomal control to the JCS through 
Joint and Specified Commands such as the Commander in 
Chief Pacific. 

One of the 17 Major Claimants is the Chief of 
Navy Material to whom the Commander Naval Facilities 
Engineering Command reports, aiong with four other 
"Systems Commands." These System Commands are respon- 
sible for the development, acquisition and support of 
the Navy's "hardware", which includes weapon systems, 
and the supplies and facilities the Navy needs to 
ieecill its mission. 


Al.4 NAVAL FACILITIES ENGINEERING COMMAND HEADQUARTERS 


In the broadest sense it is the mission of the 
Naval Facilities Engineering Command (NAVFAC) to 
provide the Operating Forces of the Navy, facilities 
engineering support for all fixed land and ocean 
facilities. NAVFAC's mission can be grouped into four 
broad categories, planning for activities, acquisition 
of new facilities, the management of facilities once 
they ane constructed, and the engineering required by 
contingency plans to maintain military readiness. 


(™) TBhe planning porticn of the mission consists 





=o 
of assisting activities (clients) in determining 

their facilities requirements, programming the 
correction of facility deficiencies, preparation of 

the Navy's annual Military Construction Budget, master 
planning and the management of the Navy's some 4.5 
Million acres of real estate. 

(B) Acquisition consists of the design and 
@emstruction of new facilities which is the portion cof 
NAVFAC's mission to be discussed in this Thesis. 

(C) Facilities management includes the maintenance 
of facilities once they are constructed, utilities 
Operation, the management and operation of transporta- 
tion equipment, and the management of the Navy's some 
70,000 units of family housing. 

(D) The fourth component of the NAVFAC's mission, 
Military readiness, is primarily associated with the 
support of the Naval Construction Force, the Seabees. 
The Seabees are part of the Navy's Operating Forces. 

In addition to supporting the Seabees, military readi- 
ness includes the planning, training and the facilities 
research and development necessary to maintain the 
Capability of providing engineering and related logis- 
tics support to the Operating Forces, in the event of 
contingency operations. 


The Naval Facilities Engineering Command Head- 
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guarters is organized along these same four broad 
functional categories with a Separate Deputy Commander 
for Facilities Planning, Facilities Management and 
Facilities Acquisition, along with an Assistant 
Commander for Military Readiness, who all report direct- 
ly to the Commander (See figure 2). In addition, a 
fourth Deputy, the Deputy Commander for Manpower and 
Organization, reports directly to the Commander in a 
Peme capacity. In addition to performing the “stafft" 
type function of heading the personnel and administra- 
tion departments, the Deputy Commander for Manpower 
and Organization is the Assistant Chief of Civil 
Engineers, and as such is largely responsibie for 
Carrying out the Commander's responsibilities in his 
@econd job, that or the Chief of Civil Engineers. 
Al.5 NAVY CIVIL ENGINEER CORPS 

Naval Officers are either line officers or staff 
Officers belonging to one of the eight staff corps. The 
"line" as the name indicates generally provides the 
Operators, and the "“staff" are generaliy support 
personnel. The Navy's staff corps co not normaily snow 
up On an organization chart aes these staff coros do not 
comprise a unit or organizational element with a 
Specified mission. Rather each staff corps is comprised 


me @eoecup Of wexsonmel wath specific technical capa~ 
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bilities. These staff personnel fill jobs in the Navy 
Department, the Shore Establishment and Operating 
Forces which require their specific expertise. Civil 
Engineer Corps Officers (CEC), most of which are 
graduate engineers or arenitects, are involved on all 
Sides of the facilities business. Not only do they 
man the key positions in the Naval Facilities Engi- 
neering Command main and field offices and in the 
Seabees, but CEC officers serve on the staffs of the 
Major and sup-claimants as well as serving on the 
facilities oriented staff comoonents of the Secretaries 
ef Defense and Navy and the Chief of Naval Overations. 
fm addition, most all activities that own facilities, 
that is host activities, have CEC officers assigned to 
man the key positions in their Public Works Department. 
In a normal career a CEC officer will have worked in 
each of the major types of facility jobs, and in several, 
at different levels. 

The Civil Engineer Corps has an approximate 
Strength of 1400 officers with approximately 12 percent 
assigned to the Navy Department, 16 percent assigned to 
the Operating Forces and the remaining 72 percent 
assigned to the various elements of the Shore Establishment. 

It 1s the job of the Chief of Civil Engineers as the 


nt 


C) 


Senior CEC officer to advise the ief of Naval Operations 
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Gag the Chief of Petsomnel on training and péerscnnel 


development matters concerning Civil Engineer Corps 


Officers. 


WAVAL FACILITIES ENGINES7ING COMMAKMD FIELD 
TIVITIES. 








The four aspects of NAVFAC'S mission are executed 
a f£leld organizarlon. The first three elements 


Of the mission, clanmning, acquisition and sanaegament, 





Y Carried owt Sy sax Enshneerinc FPleld Divisions (EFD), 
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fourth esvec: of MAVPAC'S misgion, military reati- 
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mbers, cone locatec in Port Hueneme, California, and 
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mS the mejor field Activities of the Meval Facilities 
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FIGURE 3 
NAVAL FACILITIES ENGINEERING COMMAND FIELD ACTIVITIES 
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mea for South America and Africa. In addition, the 
Atlantic Division is responsible for the states of 
Kentucky, West Virginia, Virginia and part of the state 
@e North Carolina. 

The EFD organizations are similar to the NAVFAC 
Headquarters organization. They differ in tnat they have 
no counterpart for the military readiness and their 
Manpower and organizational responsibilities are con- 
ducted by the Comptroller's Office. Although each of 
the EFD's have been assigned specific tasks wnich make 
them slightly different they are all primarily resvonsi- 
Ble for carrying out NAVFPAC's facilities planning, ac- 
quisition and management functions. Figure 5 depict 
the standard EFD organization. 

Because of the wide geographical dissersion of the 
Meeivities served by the Atlantic amd Pacitic EFDs and 
the additional complexity of doing business overseas, 
these two EFDs are organized differently than tne EFDs 
that conduct their business within the Continental 
United States. The Pacific Division accomplishes its 
Meguisition responsibilities through five Officer in 
Charge of Construction (OICC) Organizations and the 
miemantic Division carries out all of its acquisition 
mescponmsibilities in Europe through eme OICC. Taese 


OfCCs carry out the project management. Gesign ane 
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construction administration functions for each of the 
activities within their respective geographical areas, 
where the other four EFDsS do most of the design and 
peoject management at the EFD and perform construction 
contract administration at various Resident Officer in 
Charge of Construction (ROICC) offices located at or 
near the construction site. Because of the differences 
in the way business is conducted in the Atlantic and 
Pacific Divisions this Thesis will concentrate on the 
four EFDs which do their business within the Continental 
United States. 

Facilities management is implemented by individual 
activity Public Works Departments to whom the EFD pro- 
Vides technical guidance or through nine Public Works 
Centers (PWC) which are located in areas wnere there 
are concentrations of Navalactivities. These Public 
Works Centers are separate activities and operate like 
a non-profit business. Although the PWCs receive guid- 
ance from the EFD within whose geographical area they 
are located the CONUS PWCs report directly to NAVFAC. 

To handle high priority or specialized acquisition 
projects of a large scale, which requize special manage- 
ment attention, NAVFAC utilizes a project manager 


approach, and establishes a separate OICC organization 
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to oversee the project on a "cradle to bed" basis. 
NAVFAC currently has two such organizations, OICC 
Trident and the OICC Bethesda. Both report directly 
to the Commander, Naval Facilities Engineering 
Command. The OICC Trident was established to pro- 
vide the planning, programming, design and construc- 
exon of approximately $500 million dollars wortn of 
facilities to support the nuclear-powered ballistic 
mMisSile submarines for the Trident Missile Svstem. 
The OICC Bethesda was estaplished to perform tne 
planning, design ana construction of tne National 
Medical Center and the Uniformed Services University 
of Health Sciences, both to be constructed in 


Betnesda, Maryland. 
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SECTION A , BACKGROUND 
CHAPTER 2 PLANNING, PROGRAMMING AND FUNDING 
A2.1 CHAPTER OVERVIEW 
This chapter will identify the steps that a 

Military construction project goes throuch from incep- 

fion of a need until Congress has authorized and 
Mepemopropriated funds to fulfill that need. The vrojects 
me the MILCON program inclué@e all new construction 
@ver $50,000 except projects qualifying as emergency 
memotruction, urgent manor construction, and projects 
Peeeutying for financing wader cont»mgency authority 
@eanted the Secretary of Defense. 


Reduwtiwonally this chapter will identifv che 





Primary sources of funding for new construction projects 
under $5C,000 and the source of funding for alteration 
@nd repair type projects. 


Seer SHORE INSTALLATION AND FACILITIES PLANNING AN 
PROGRAVIMING SYSTEM 


The Naval Shore Installations and Facilities 
Planning and Programming System (SIFPPS) is a system 
for determining the Navy shore facility needs, tne 
programming of tne accomelishment of required new 
facilities and the disposal of excess facilities. Each 
year a number cf plans are publishec based on scuidance 


Emom the JCS, which define the mid and long range 





Se 
missions and responsibilities of the various elements 
of the shore establishment. Based on this planning 
guidance each activity determines the logistic support 
requirements (LSR) it will need to fulfill its assigned 
responsibilities. 

AS an activity perceives a change in its mission 
it prepares a revised LSR document which states the 
projected workload of an activity over the next eight 
years. 

Once revised, the LSR is forwarded up through the 
activity's chain of command to CNO for approval. As 
such the LSR assures chain of command recognition and 
authorization of the tasks and functions an activity 
intends to perform. The LSR is limited to peacetime 
planning and programming and is not intenced to 
identify support required for contingency or mobiliza- 
tion plans. 

Once approved the workload information taken from 
the LSR is converted into gross facility requirements 
by application of planning standards and criteria. A 
Basic Facilities Requirements List (BFRL) is prepared 
by the activity (of which there are several hundred) 
with the technical assistance of the EFD with respon- 


Sibility for the geographical area. Once prepared or 
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revised it lists all the activity's facility require- 
ments. This form is submitted via the EFD for 
certification of technical adequacy, to NAVFAC, who 
acting for CNO, reviews and approves the BFRL. 

The next step in the SIFPPS is to evaluate exist- 
ing assets to determine their capability of satisfying 
the requirements. This engineering evaluation is per- 
formed by the EFD. Once completed the assets are 
weighed against the requirements and alist of defi- 
ciencies and excesses are generated. This report 
includes, besides new construction the EFD's analysis 
Of the optimum method of overcoming the deficiency 
including repairs, rehabilitation, leasing, joint-use 
With other services, and changes in use of existing 
facilities. The facility deficiencies are converted 
into specific engineering proposals, with estimated 
costs, which are called projects. The projects are 
forwarded via the Chain of Command on a specified 
form to the Major Claimant who reviews and assigns a 
priority for accomplishment. The project is then 
forwarded to NAVFAC who, acting for CNO, maintains the 
backlog of facility deficiencies as part of the MCON 
program objectives, data bank. A similar procedure 1s 


utilized to report excess land and facilities. 
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The use of SIFPPS, as described, 1s the respon- 
Sibility of the activity who relies on the EFD for 
technical assistance. The "activity" usually means the 
activity's Public Works Department (PWD) which, as 
previously discussed, is headed by a Civil Engineer 
Gemps Officer, or a Public Works Center (PWC) which 
serves several activities, and also has its key posi- 
tions staffed with CEC officers. Tenant activities, 
that is activities who are residing in facilities 
Wnich @re on the plant account of another activity, 
mak NOoumally rely on the host actavity PWO to fusnash 
this service, or when they have their own engineering 
Gapabdility, will perform the service thenselves. 
Red. 3 ANNUAL MILITARY CONSTRUCTION PROGRAM 

THE Military Construction Apprcpriation is the 
smallest of all the Navy Appropriations and averages 
Gaiy about 2 percent of the total Navy Budget each 
ieee. In spite of its relatively small size, the 
Reeeeary Construction Approprzatien bs one» cf the most 
Gemplex, difficult to manage, and is subject to the 
closest Scrutiny. 

Each year programming tne correction cf the Navy's 
facilities deficiencies involves the selection of 
about 300 projects, this is 5 percent of the approximsa- 


tely 6,000 deficiencies listed in the program obiectives 
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data bank. A priority assigned within the system 
determines on a "first cut” basis which projects will 
be included in the current program. 

Tees frmst cut os the first of four iterations 
the program goes through in order to establish a 
Beelistic program. Each of the iterations are for- 
warded to the sponsoring Major Claimant who has the 
Sppeortunity to adjust his priorities for each project. 
fees... NAVY BELITARY CONSTRUCTION REVIEW SBCARD 

The program is then submittec to the Navy Mili- 
Bey Construction Review Eoard (NHCRB), which consists 
of representatives from each Major Claimant that has 
eeeetonificant MCON program. 

Essentially, the NMCRB reviews each year's pro- 
gram with the Major Claimants being offered the orpor- 
tunity to defend anda justify, or to make changes in 
the projects which méke up their allocation of the 
program. The board deliberates, arrives at an inte- 
@mated priority list of projects wathin the funding 
levels established and submits the total program to 
the CNO for approval. 
mee- 3-2 DESIGN AUTHORIZATION 

After the NNCRB recommendaticns have been reviewec 


by the Navy's Comptroller (NAVCOMPT) whe is part of 
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the Secretary of the Navy's Staff, and submitted to 
the Office of the Secretary of Defense (OSD), the 
EFDs are authorized to proceed to the 30 percent 
design stage on the 50 percent of the projects which 
have the highest priority. (This is a recent change 
to the system; previously, program cost estimates 
(PCEsS) were authorized at this time. A PCE was 
essentially a preliminary design and required a sub- 
mission of a separate report. The current system 
has eliminated this report allowing design to move 
directly to the 30 percent stage). This is a first 
cut review which is followed in a few months by a 
formal OSD review. After the OSD "first cut" the pro- 
gram is forwarded to Congress for a preliminary, “year 
ahead" informal review. On completion of the OSD 
review 30 percent designs will be authorized on the 
Mmext highest 25 percent of the program and cost certifi- 
faeron (Similar to, but not as expensive at a PCE), 
will be authorized on the remainder of the program. 
A2.3.3 NAVY DEPARTMENT REVIEW 

On completion of the 30 percent designs the 
pricing data from these designs along with pricing data 
from the cost certifications are forwarded to CNO 
through NAVFAC. With the vantage of the more accurate 


cost data and with the guidance from the first OSD 
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review, the program undergoes a realignment at the 
Chief of Naval Operations (CNO) level. et thesvpoint 
the program is again submitted to NAVCOMPT this time 
for the formal Navy Department review. NAVCOMPT re- 
views the program in relationship to other programs. 
Requests for reconsideration are discussed between 
NAVFAC, the Major Claimant, CNO and NAVCOMPT with all 
remaining issues being brought to the CNO Advisory 
Board and ultimately to the CNO for resolution. 
(Figure 6 shows the complete planning, budgeting and 


execution cycle for the Military Construction Program). 
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FIGURE 6 
PLANNING, BUDGETING, DESIGN ANO CONSTRUCTION CYCLE 
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mz.3.4 OSD REVIEW 


On completion of the NAVCOMPT review the budget 
program is submitted to OSD, where another intensive 
review of each project is conducted. Formal hearings 
are held with representatives of OPNAV, NAVCOMEPT and 
NAVFAC in attendance to explain and support Navy re- 
quirements. 

The OSD review culminates in a final SECDEF deci- 
Sion on the program budget level, and with the con- 
currence of the Office of Management and Budget (OMz) 
@md the President, the individual military construction 
programs of the three services are consoiidated into a 
unified Department of Defense Military Construction 
Bmeneorization Bill and a DOD Military Construction 


Appropriation Bill for submission to tne Congress. 


B2.3.5 FINAL DESIGN AUTHORIZED 
At the point when OSD and OMB have approved the 


Program final design is authorized for all projects. 


2.326 AUTHORIZATION 

mhe—Awuthorization Bill-as presented» before the 
Appropriation Bill. It is reviewed in detail by the 
Armed Services Committees ofr the House cr Representa- 
tives and the Senate. These reviews are conducted by 


the Committee's professional staff and througn hearings 
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held by Subcommittees in which the Committee 


members enter into detailed discussions concerning 

the validity of the proposed projects and their estima- 
ted costs. Each Subcommittee drafts its own report 

and proposed bill for subsequent approval of tne full 
Committees. Since the House and Senate versions of 

the Bill usually differ, Conference Committees are 
convened to resolve the differences. When a compromise 
position has been reached the revised bill is presented 
to the House and then the Senate. After being passed 
by both, and upon the President's signature, the Bill 
becomes law. 

Each annual Department of Defense Military Const- 
Buection Authorization Act provides authority to con- 
Struct or acquire certain facilities at Cesignated 
ieedttons; and establishes the restrictions or limits 
imposed on that authority. The exact authority provid- 
ed changes from year to year, but usually includes the 
authority to construct or acquire new facilities, beth 
unclassified and classified, authority to proceed with 
emergency construction without further specific 
congressional approval, and amendments to previous laws 
for facilities which could not be built within the 
Original authorization. Amounts are s.ecified in the 


law by location or installation total rather than by 





-5)]- 
individual project. Unless the Committee reports speci- 
fically reduce a project estimate, the amount presented to 
Congress in the back-up material is considered the 
"authorized amount” for the project. Some escalation 
in the amount authorized is permitted. Each Authorization 


Act includes provisions permitting escalation of the 


@mounts approved for construction at individual instal- 


ry 
be 
ie 
ct 
b~ 
O 
23 


lations. The Authorization Act unlike the Avoproo 
Act always contains a specific provision éS to the dat 
upon which the Authorization granted for a project will 
GxPpire, or be rescinced, if tne project has not been 
Started. I£ it 1S Gesired to start 4 project after that 
date, legislative release, or @ recision waiver, must be 
obtained on an exception basis. 

A2.3.7 APPROPRIATION 


The igeal situation woubé allow the subenssion of 


the Appropriation Bill to Congress after the Authorizacticn 
mas been passed. However, in order to permit complete 


review by the Appropriations Committees, the Apprc- 


Priation Bill is normally submitted long before th 


(p 


MOthorization Bill becomes law on the assumption shat 
the entire authorizéetion requested will be aporoved. 


in addition to funds to construct projects in the pro- 
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Gram, the Appropriation Bill incivde 
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252 — 
bor planning and design (the funds used for preparing 
plans and specifications for future years programs, 
and certain other engineering support), funds for 
Minor construction which will be discussed later, and 
Lunds for access roads (funds provided for the improve- 
ment of off-station roads which is made availanle to 
the Federal Highway Administration for financing, in 
whole or in part, access roads certified by the 
Secretary of Defense as important to national defense). 
In addition, each funding program may inciude require- 
memes for funding of projects authcrized burt aret 
funded in a prior year, or requests for funding of 
Geficiency judgments resuiting from court judgments 
in land acquisition condemnations or other claims. 
The review hearings, revised bills, and finally the 
Law proceed in the same manner as the Authorization. 
One of the most significant characteristics of 
Pe@esMilitary Constructicn Appropriation is that it is 
continuing. Once adollar has been appropriated under 
this appropriation, it is available without time 
limit until obligated and expended. The Appropriation 
Law does not list either projects or installations. 
Rather, it authorizes a certain lump sum amount to 


be expended from the Treasury, for authorized military 
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Pensctruction projects. 

The final Appropriation amount is always somethings 
Mees than the total amount authorized and apporceved for 
funding. In most years, Congress approves, for funding, 
a certain number cf projects with a total estimated 
cost, but then actually appropriates funds in an 
amount less than that required to complete all the 
approved projects. This is an additional means that 
Pengress has imposed, to ensure that the services only 
build what is actually required, and tnat any excess 
iaecne appropriation account from prior years is 
Mtilized. The balance in the MILCON bank account is 
one of the factors Cecngress reviews to determine the 
final amount for the Appropriaticn Act. 

The total cost estimate of a project, submitted 
to the Congress, includes the engineering estimate for 
the cost of the construction contract made at the 
completion of the 30 percent design or the cost 
Bemeatication, a contingency for change orders whéch 
Varies usually from 5 to 10 percent, supervision, 
inspection and overhead (SIOH) costs which are 6 
percent of the estimate of construction costs plus 
contingencies anc a cost escalation factor which varies 
depending upon the date that the cost estimate was 


Made end the estimated date of the contract award. 
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A2.4 MINOR CONSTRUCTION ($50,000 - $300,000) 

Funds are provided in each Military Construction 
Mepropriation Act for minor construction and are use 
for projects costing in excess of $50,000 ($25,000 for 
reserve components) and less than $300,000. In order 
fo Qualify a construction project must, because of an 
existing or developing condition, be so critical that 
it cannot be delayed for inclusion, ina future 
MILCON program. Projects for which the requirement 
should have been foreseen are difficult to justify. 

Requests for minor construction far exceed funds 
available. Only the most critical projects with a 
Emery urgent need get approved. In addition to rigid 
controls set up by OSD a semi-annual report of all 
projects approved against this authority is required 
to be submitted to the Congress. 
wees 6CUOPECIAL PROJECTS (LESS THAN $50,000) 

Bonds fcr all projects of $50,000 or less ($25,000 
or less for reserve components) are budgeted in the 
Operations and Maintenance (O&M) and the Research & 
Development (RDT&E) Appropriations. Tnrough the O&M 
and RDT&E budget processes, funds for special projects/ 
minor construction are assigned by CNO to the Major 
Claimants for allocation to sub-claimants (an inter- 


mediary between the activity and the Major Claimant) 
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Meving responsibility for support of shore activities. 
Projects included in the special projects 
Seacegory are: 
i) Meamor construction projects having a fundeée 
Gest im excess of $15,000 but net ower $50,000 
(S5>500) to"S25,000 fo® reserve activities) 
(2) Repair projects having a funded cost in excess 
of $25,000 (over $10,000 for reserves) 
(3) Maintenance projects having a funded cost in 
excess of $25,000 and meeting certain criteria. 
(4) Equipment installation projects which meet 
specific criteria. 
(S) Projects which include a combination of the 
above. 
A2.6 LOCAL FUNDING AUTHORITY 
Activity Commanding Officers normally have 
Peenority for new construction up to $15,000, repair 
up to $25,000 and unlimited maintenance authority 
within the Continental United States. Balance of pay- 
ment regulations place further constraints on 
activities outside the United States. Although a 
Commanding Officer has authority to expend funds within 
these limits he does not have authority to contract for 


these services. 
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SECTION A, BACKGROUND 

[meee TER 3 CONTRACT AUTHORITY, CESIGN AND CONSTRUCTION 
moet CHAPTER OVERVIEW 

The Navy does some in-house design and on rare 
occasions will do in-house construction. However, 
the large majority of the design is contracted for 
with private architect-engineer firms and almost ell 
the construction is performed by vrivate contractors 
under contract to the Navy. 

Responsibility for Navy procurement is vested, 
By Statuce, im the Secretary of the Navy. The 
Secretary has delegated this respvonsibilityv to tne 
System Commanders for procurement of suppiies and 
services under their technical cognizances. The 
Commander NAVFAC is designated as "Contractiny Officer" 
for the procurement of specific facility and trans~ 
portation related items. 

[i isthe intent of this cnNapter to Bdtntirry 
NAVFAC's organizational elements which exercise this 
Gentract authority in executine the Navy's continuing 


Gesign anda construction program. 


m@o.2 SNGINESCRING FIELD DIVISION'S CORMRACT SGROs Shy 
The Commander NAVFAC has rede@lecated to the EFD 
Commanders or Comaanding Officers (because crt the 


additiomal responsibility concerned with their overseas 
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@ebronments the headsof the Pacific and Atlantic EFDs 
are designated as Commanders) the following authority 
concerning design and construction: 


"Formally advertise contracts for new 
construction repair or alteration. 


Formally advertised purchase contracts 
for specialized materials and equipment 
het available through regular supply 
channeds. 


Formally advertised contracts for demoii- 
tion and removal or buildings and structures. 


Negotiated lump-sum architect-engineer 
(A=E), and Engineering Service (ES) con- 
cCHeacts . 


Peaxed price “inftoérymal® contracts. (les 
Phan £2,000)" (1) 


in 


Peehority for negotiated construction contracts 
other than A-E and E-S contracts is delegated on a 
case by case basis. 
A3.3 OFFICER IN CHARGE OF CONSTRUCTION AUTHORITY 

The Commander/Commanding Officer of the Engineer- 
fagerreld Division also has the authority to re-delegate 
eeereor Dart of his authority to field personnel within 
his geographical area. Normally he will delegate OICC 
mathnority to CEC officers who are assiaqned as Public 


WOrks Officers (PWO) of specific activities, primarily 





T. CONTRACTING MeO AL, NAVFAC p. 68, December 1972, p. 
ime. l. 
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for the purpose of executing the design and con- 
meemetion of projects funded at the activity level. 
The OICC authority includes the preparation of the 
drawings and specifications; the issuing of invitations 
for bid; the opening of bids; the issuance of notices 
of award; the execution of contracts, change orders, 
and other contract instruments; the negotiation of 
Change orders; the selection and fee negotiations 
for authorized negotiated contracts; and the administra- 
meen of all these contracts. This authority is 
specified in the same language as it is delegated to 
the EFD, except that specific dollar values are assign- 
ed for each contract category. 

As explained the local OICC assignment is 
primarily intended for the design and construction of 
contracts funded at the activity level or by the Major 
Claimant as a "Special projects". Most Public Works 
Departments have their own Engineering Departments 
which are capable of performing in-house design as 
well as administering A-E contracts. Although these 
Engineering Departments receive technical guidance 
from the EFD they are part of the activities staff 
and as such do not come under the direct control of 
NAVFAC. The PWO/OICCs perform this aSsigmient not 


only for the activity to which they are assigned but 
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for all the tenant activities which the station or 
base may service. Although an OICC may be assigned 
Eee administration of a MILCON project, normally the 
EFD will administer all MILCON projects themselves. 
The dollar amount of the authorized authority of any 
OICC will depend on the size of the station workload, 
the rank/experience of the Public Works Officer and 
mae avallability of an area ROICC office. Typical 
authority for a large station Public Works Officer 
who is a Captain might be $100,000 for construction 
ema Sl0,000 to $15,000 for A-E contracts with “one 
time" authority for higher values granted on an 


individual basis. 


eee RESIDENT OFFICER IN CHARGE OF CONSTRUCTION 
AUTHORITY 


mae construction cont¥Yacts for virtually all 
MILCON projects, administered by the four CONUS EFDs 
are administered by a Resident Officer in Charge of 
Sem@ecruction (ROICC). The ROICC office is a fielhd 
unit of the EFD and has the job of administering 
construction contracts, which the EFD has prevared 
and awarded. Where a ROICC office is available they 
Will normally also administer all the local OICC's 
Mee@eeruection contracts. During FY 75, 95.5 percent 


of the dollar value of the work administered by the 
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four CONUS EFXSs and their OICCs was admir 





Baue manner. As stated, the local OICCs accomplish 
a good portion of their own design using their public 
works engineering staffs. 

Where an activity does not have surficient resources 
the EFD will perform the design for them. At the end 
or the calendar year 1974 the in-house encineering 
staffs of the public works departments and centers 
world-wide, amountea to 1641 personnel compared ta the 
833 personnel in the engineering departments of the 
Six EFDs. Although twice as many engineering personnel. 
are in the PWDs and PWCs a considerable portion of 
their time is involved with doing engineering for 
Maintenance and repair type projects which are 
accomplished by civil service personnel. The work 
performed by activity personnel inclu@es very little 
new construction or major non-recurring repair as it 
1S NAVFAC's poiicy to accomplish this work through 
Semeoact, whenever possable. Although in FY 75 the 
local OICCs did only about i0 percent of the design 
mer construction contracts in tezmseof the construction 
cost they prepared plans and specifications for over 
twice the number of projects the EFDs prepared plans 
mma Specificativens for. 


As the workload at any given site varies from 
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meer tO year so does the size and nature of the ROZECC 
offices. Currently the four EFDs under study have 13 
large offices (over 15 miilion dollars work in place 
(WIP) per year), 18 medium size offices (between 5 and 
15 million WIP per year), and 29 small offices 
(between 1 and 5 million WIP per year). Generaliy 
those stations with less than 1 million WIP per year 
perform the construction administration function with 
@eeitional duty personnel, or this function is accom- 
Meeshed directly by the EFD with thelz own forces or 
with an A-E inspection contract. Tne 4.5 percent of the 
meme MmOot accomplished by ROICC offices Guving FY 75 was 
accomplished by one of these methods. 

mthough the ROLCC cf®fice 1s an EPD field unit 
and itsS personnel are on the EFD'sS payroll, ROICC 
offices are frequently co-located with the major public 
Memes Office in the area. Of the 60 ROICC offices in 
Seeerour EFDs unger study oniy 7 have full time 
officers designated as ROICC. The ROICC for the other 
93 offices 1S assigned as an additional Guty to an 
Metavity pubiic works officer who ws normally the ROLE€C's 
mayor customer. In the case of the larger crfices wnich 
serve several bases or stations the public works officer 
With the largest department is the one usvaliy assigned 


the ROICC duty. In several instances the Commanding 
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Metacer Of a Public Works Center is ROICC. As a result 
there is a close relationship between the ROICC office 
and the public works department or center which is the 
primary duty of the officer designated as ROICC. 


A3.5 AREA OFFICER IN CHARGE OF CONSTRUCTION/RESIDENT 
OeriCER IN CHARGE OF CONSTRUCTION 


Most of the large ROICC offices and many of the 
medium size offices are area offices, i.e., they serve 
more than one major activity (base or station). In 
these cases the OICC authority of the customer activity's 
public works officer will generally be limited to 
informal type contracts (under $2,000) and A-E contracts, 
and the ROICC will be designated as an area OICC, with 
the responsibility for advertising, awarding and admin- 
Mee@erang all construction contracts over $2,000 within 
the area. However the customer PWO will still provide 
the plans and specifications for projects funded by his 
@etivity. 

A distinction between the OICC, the ROICC and 
the area OICC/ROICC has been made here because this 
difference in offices effects the nature of their 
Workload. However, the remainder of the Thesis will 
Meer Only to the ROICC office whose personnel in all 


three cases are the personnel responsible for performing 
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construction contract administration. Although the 
effect of the local OICC's contracts on the ROICC office's 
workload 1S an important aspect of ROICC operations, the 
primary interest of the Thesis is the 90 percent of the 
projects (in terms of construction dollars) whose 


design 1S prepared by the EFD. 
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SECTION B, RESEARCH FINDINGS 

CHAPTER 1, RESEARCH METHODOLCGY 
Me. l CHAPTER OVERVIEW 

This chapter wili state the research hypothesis, 
describe the develcpment of a Survey used as part of 
the data gathering process, categorize the responses 
to the survey and will identify the origin of the 
other statistical data used. 
meee HYPOTHESIS 

It is the position taken in this Thesis that 
@eece 1S a Significant loss of potentially vaiuable 
communication between the design and construction 
phases in the major portion of the Navy's continuing 
Bullding program. As a result of this gap the 
personnel resvonsible for construction administration 
are only partially benefiting from the design engineer's 
Specific knowledge of each vroject,and the design 
engineer is only partially benefiting from the ccnstruc- 
meen adiainistrator's familiarity with local conditions 
which include his potential for understanding of 
customer needs due to his ciose geographical proximity 
and day to day working relationship with him. The gap 
between design and construction is due to the geograph- 


ical and organizational separation of these two 
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processes and the fact that design and construction are 
generally managed as separate continulng programs. Asa 
result of this functional, rather than product, orienta- 
tion and as a result of pressures and specific require- 
ments of the Congress and the DOD the primary focus in 
the building process 1S on interim means rather than 
end product performance. 

In addition, resources tend to be allocated strictly 
on the basis of relative changes in program leveis 
(dollar) and not on the basis of the specific require- 
ments of each project. As such, the differences in the 
unique character of each EFD'S workioad are not being 
fully recognized. As a result each EFD's capabilities 
and commitments to meet the current set of prcegram 
goals vary. 

The EFD organizational element which has the correct 
title (Project Management) and organizational position“ 
to Manage the gap between design and construction 15 
not practicing project management in its full context. 
The fact that the major problems in the acquisition pro- 
cess are managerial not technical, may be largely a 
Beeult of not managing this gap. 


This hypothesis may be more concisely restated 


ty 
W 


a series of five related hypotheses: 
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(1) There is a loss of valuable communication between 
design and construction in the Navy's current 
building process. 

(2) The EFD project manager is not practicing project 
management in its full context. 

(3) Design and construction are currently being 
functionally managed as separate continuing 
programs which has contributed to a focus 
@n Means rather than end product performance. 

(4) The current management system does not directly 
recognize the unique requirements of each project 
nor, does it recognize the unique character of 
each EFD's workload, and as such both the comnit- 
ment and capability to achieve uniform goals vary. 

(5) The major problems faced in the design and ccn- 
Struction portions of the building process are 
Meamagerial not technical. 

The hypotheses as stated ere a result of an 
iterative evolution which took place throughout the 
development of the Thesis. The initial hypothesis, 
that there is a loss in continuity between the design 
and construction processes in the Navy's continuing 
building program, has remained unchanged. However, 
the understanding of the specific nature of the gap, 


and the problems related to it, evolved as the 
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investigation proceeded. The hypotheses as finally 
stated, express the understanding of the problem as 
seen from the perspective of the study described herein. 

Although it is certainly implied here and through- 
out the Thesis, that the loss in continuity between 
design and construction has a detrimental effect on the 
performance characteristics of the end project, this 
allegation would be very difficult to prove and is 
therefore not stated as part of the hypothesis nor 
will there be any attempt to do more than suggest that 
the relative performance indicators discussed, reflect 
Significant differences in the performance of the end 
pmeeuct. 

It is the intent of the Thesis to substantiate 
the hypotheses, as far as possible, and to set forth 
realistic recommendations that have proven successful 
in similar settings. 
Biss SCOPE OF THE INVESTIGATION 

Because of the differences in the way business 
is conducted outside of the Continental United States 
(CONUS) (see sub-chapter Al.6) this investigation has 
been limited to the four Engineering Field Divisions 
who conduct their business inside the CONUS. These 
EFDs are the Northern, Southern, Western and Chesapeake 


Divisions. As can be seen from Figure 4 the Atlantic 
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Bivision, in addition to its other geographical respon- 
Sibilities, is responsible for the states of Virginia, 
West Virginia, Kentucky and part of North Carolina. 
This part of the United States will therefore not be 
covered in the study, nor will the work perrormed bv 
the OICC Trident and the OICC Bethesda be covered (see 
sub-chapter Al.6). The only other exception to the above 
is that the workload of the ROICC Adak, Alaska is in- 
cluded in tne Western Division's workload. However, 
this is very smali. AS can be see from Figure 7 the 
workload of the CONUS EFDs accounted for about two thirds 
@= the NAVFAC total in FY 75, and is projected to remain 
about in the same proportion through FY 78. 
Biv4 DATA CCLLECTION 
Bls4.1 APPROACH 

There were two tasks that had to be accomplished 
during the cata collection portion of the Thesis develop- 
ment. The first, was to subStantiate the existence of 
the loss in continuity and to quantify the contentions 
Stated with respect to it. The second and more 
difficult task was to evaluate all aspects of the 
current organization to determine what organizational 
Changes were feasible and to determine what asnects of 


Eee current organization if. any, supported change. 
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FIGURE 7 


A COMPARISON OF THE HISTORICAL AND PROJECTED WORK IN PLACE (WIP) 
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As both tasks were interrelated they were not approached 
separately nor will the results of the research be pre- 
sented separately in the Research Findings Section of 
the Thesis. However, each of the hypotheses will be 
dealt with separately in Chapter Cl, Summary of the 
Research Findings. Chapter C2, A Case for Project 
Management, which delineates the conclusion and central 
recommendation of the Thesis, will build on the evaluation 
of the current organization presented in Chapters B2 
through B4. 

The data gathering process was approached in four 
phases. The first was an indepth analysis of the Navy's 
planning, design and construction vrocess with the intent 
of describing who does what to whom, when, where and why. 
This phase of the study as well as the second phase was 
conducted during two 3-week visits to the Navy's 
building headquarters, the Naval Facilities Engineering 
Command, Alexandria, Virginia. 

The second phase involved an analysis of historical 
and projected, staffing and workload statistics with 
the intent of putting the various organizational elements 
that conduct the Navy's building process in perspective 
and of identifying, as far as possible, their 
differences and similarities. 


The third phase involved sending an indepth 
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questionnaire to 60 ROICC offices and conducting 
eight telephone interviews. This phase was intended 
to quantify the effect of the alleged discontinuity 
between design and construction as well as to document 
Various aspects of the current organization. 

The fourth phase involved a brief research of 
the literature in the areas of management by objectives 
(which is the overall management system utilized by 
NAVFAC) and project management. 

The results of the first phase of the research 
was presented in Section A, Background. The results 
Of the second two phases of the research will be pre- 
sented in this section. The results of the fourth 
phase will be presented in this section, and as 
supporting evidence to the conclusions presented in 
the last section. 
B1l.4.2 STAFFING AND WORKLOAD STATISTICS 

Almost all of the statistics used to analyze the 
personnel and workload trends of the four EFDs and 
their ROICC offices were taken from the manpower list- 
ings which are submitted at the end of each calendar 
year by each EFD, and from the Construction Management 
system (CMS), an automated data system which draws on 
NAVFAC's integrated data base. The manpower listings 


Give both ceiling allowances and on board personnel 
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strengths. In all cases the figures for on board 
personnel strength were used. Frequently construction 
work in place (WIP) figures are compared with personnel 
fwogures. The WIP figures are, in all cases for 
fiscal years which end on 30 June. For consistancy 
the personnel figures which are the personnel strength 
at the midpoint in the fiscal year, are represented 


as the personnel strength for the fiscal vear. 
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Although the questionnaire hagivenntee tnat ROICCs 
provide WIP figures, and the number of active contracts 
their offices administered during FY 75, the ROICCS were 
only asked to provide their "best estimates". Because 
more accurate and consistent figures from the CMS were 
available they were used for tne workload and manpower 
comparisons, which allowed a comparison of all 60 ROICC 
offices where iit the survey figures were used, only the 
73 percent of the offices who responded to the question- 
naire could be compared. 

Construction work in place (WIP) is estimated 
memenly for each project by the ROICC. WIP figures 
will be presented in the Thesis in several different 
wayS. In some instances this will be done to make a 
specific point, in other cases because these were the 
only figures available. As explained in Chapter A3 
there are several fund sources for construction prejects, 
each of which have different requirements associated 
With their use. As such WIP figures appear in manage- 
ment reports sorted in a number of different ways. 

The WIP figures presented in the Thesis are defined 
below: 

TOTAL WIP - This designation will be used to 


represent alk fund sources. 


3s 
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MILCON WIP - This abbreviation refers 


MCON WIP 


GaN WIP = 


toe ali Melitary Construction 
Appropriations, assigned to 

NAVFAC for project execution 

Tham aeceunts, for abeut 75 

percent of the total, and 

includes military construction 
projects for other services 

This abbreviation refers to the 
Military Construction Navy 
Appropriation only, and as such 

1s included in the MILCON figure. 
MCON accounts for about 53 percent 
of the total. 

This abbreviation refers to the 
Operation and Maintenance Navy 
Apprepriations. This vs the fund 
source for most of the small projects 
tivat are’ funded by local activit les. 
Mis accounts for asout 15 percent 
om the total and 1S not ineludea@ in 
the MILCON “tiguzse. Althowgn most 
OMN funded projects are designed and 
awarded by the local OICC, the EFDs 


design and award a number of 











_ 
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the large OMN contracts. 


Although there is an additional 10 percent of 
mee total WIP in an "other" category, that is not 
included in MILCON or OMN, this "other" category will 
be discussed separately. In a number of instances 
WIP figures are presented in FY 71 constant dollars. 
The figures from FY 71 through FY 75 are based on the 
Engineering News Record Building Cost Index. Where 
projected figures are presented in constant dollars 
they are based on a 9 October 1974 OSD instruction 
On pricing and treatment of escalation which was the 
most recent guidance available at the time the figures 


were prepared. 


B1.4.3 QUESTIONNAIRE 

On 1 July 1975 the questionnaire (Appendix A) 
was sent out to the forty largest ROICC offices in the 
Northern, Southern, Western and Chesapeake Field 
Divisions. As the nature of the gap between design 
and construction had not been fullv defined when the 
questionnaire was prepared, a "shot gun" approach 
was used, and a wide range of questions were asked. 
The information requested was divided into the folliow- 


ing broad categories: 
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(1) General information concernine the 
respondent, the size of his staff, nis work- 
load and his success in meeting his contract 
completion commitments. 

(2) Information concerning the ROICC's involve~ 

ment in design process. 

(3) Information concerning the communication 

channels between the ROICC offices and its 
BPD. 

(4) Information concerning inspection and contract 

administration vorocedures. 

Most of the information collected will be present- 
ed herein. However in order not to burden the Thesis, 
information wnich @oes not directly deal with the 
Giscussion at hand will not be presented. 

The questionnaire was sent to the 40 largest 
ROICC offices in the four EFDs under stucy, with the 
cover letter in Aopendix B, 

Te cover letter was designed with the intent of 
being provocative enough to enlist the effort required 
me till owt and return the questionnaire. As an addi- 
tional incentive the offer was made to send all 
interested respondents a copy of the results. All 
questionnaires were requested to be returned by 1] August 


#975. On 7 August 1975, 22 of the forty questionnaires 
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had been returned. Considering that the results 

meee tO be tabulated by EFD and By size of ROICC 
office, which would have resulted in a very small 
sample for several of the categories, it was felt 

that the response was not adequate enough to perform 
the desired analysis. As a consequence the letter in 
Appendix C was sent out to ail of the original sample. 
In addition the questionnaire was sent with tne 
@erginal cover letter, modified only with a new 
wegquested return date, to the remaining 20 ROICC 
@eerees not included in the first sample. The final 
response was 44 which accounted for 72 percent of the 
my MOICC offices in the four EFPDs under stuay. As not 
all ROICCs answered each question and others qualified 
some of their answers, to the point where they were not 
comparable, the sample for each question varies. 

In most instances the statistics presented are 
memeeed DY EFD and size of ROICC office. The offuees 
vere divided alorg the lines ot the division 

2) 


( 


Made in the Zero Base Study however the total ry 75 
WIP reported for several of the offices in the June 
report of the Construction Manegement System (CMS) 


Besulted in placing offices in different categories 





2. The Zerc Bac eeCOLpSCnOoeruc ture, NAVEAGENGCOM Repent, 
eeeing, Los 











=h.0- 

than they had been placed in the previous study. 
jmraddition a number of offices did not fit other 
aspects of the Zero Base size category definitions. 
As a result it was decided to divide the offices 
Gm the basis of their FY 75 WIP. The WIP limits 
for each category were changed slightly from those 
eee in the Zero Base Study in consideration of infla- 
tion and in order to group offices so that there 
would be a minimum variance in the size of their staffs. 
Large offices were defined as all offices with greater 
than 15 million WIP, medium sized offices were defined 
me wortices with 5 to 15 million dollars WIP ard smail 
offices were defined as offices with 1 to 5 miliion 
dollars WIP. The three categories of offices account- 
feeGOL approximately 95 percent of the FY 75 WIP for 
the four EFDs under study. Appendices F through H 
identify the category for each ROICC office. 

The following is a break down of the survey 


responses by EFD and size of RCICC office. 
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TABLE 1 ROICC QUESTIONNAIRE RESPONSE 
SOR@ED BY EPD AND SIZE CATEGORY 
Or ROICC OFRAGCES 


Number of Total in Percent of 

Responses Category Total 
NORTHERN dg 15 80.0 
SOUTHERN pe IG oan. 
WESTERN 13 1g 68.4 
CHESAPEAKE 6 10 60.0 
TOTAL 44 60 1883 
LARGE 11 Ls 84.6 
MEDIUM de) 18 Slis3 
SMALL 20 29 690 


SOURCE: ROICC Questionnaire 
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Although most of the questions asked in the ROICC 
questionnaire ask for the number of projects which fit 
the situation questioned most of the data presented with 
relation to ROICC orfices is presented in terms of the 
average percentage of projects for tne ROICC offices in 
the category at hand. The average percentage is the sum 
@f the percent of projects that each ROICC has identified 
Be belonging in a specific category divided by the number 
of ROICCs responding to the question. The data 1S pre- 
sented in this manner because the intent of the Thesis 
is to describe what ROICC offices are doing not to 
quantify what percentage of the total projects are being 
handled in this manner or in that manner. Where the RGICC 
responses are used to describe attributes of the EFDs 
Design Divisions, the number of projects in eacn category 
will be used instead of the averaged percentase of 
projects. 

B..4.4 TELEPHONE INTERVIEWS 

In addition to the questionnaire telephone inter- 
Views were conducted with the four Acquisition Devart- 
ment Heads and the head of their four Project Manaaqe- 
ment Offices. The former interviews were designed to 
determine now the Acquisition Head used specific 
Brements of his organization and what the masor problems 


were at his level. The latter interviews were designed 
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to determine project managers' relative involvement in 
design and construction. Only in the case of the Head 
of the Project Management Office of the Chesapeake 
Division was an individual other than the incumbent 
interviewed. In this case the Acting Head of the office 
was interviewed as the incumbent was on leave. Appen- 
dices D and E list the questions asked in these inter- 
Views. Care was taken to ask each question in exactiy 
the same manner. 
mie > DATA PRESENTATION 

The data gathered will be presented in the chree 
Subsequent chapters B2 through B4, which witn tnis 
chapter constitute Section B. The first chapter Bz 
covers the influence NAVFAC has on the deSign and 
construction process. The second chapter, B3, will 
cover the EFD's involvement in the process and the 
third, B4, will deal with ROICC offices. As previcusly 
Stated the evaluation of the current organization and 
the discussion of the gap between design and construc- 
tion will be interwoven throughout the presentation 
of the research findings. 

In viewing the figures it should also be noted 
that the discussions concerning starfing and workload 


at the ROICC level are dealing with ail 60 ROICC 
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offices where data based on the questionnaire is 
ling with 73 percent or less of the total ROICC 
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SEG ON B, RESEARCH FINDINGS 


CHAPTER 2, THE NAVAL FACILITI£S ENGINEERING COMMAND 
MANAGEMENT SYSTEM 


Beet CHAPTER OVERVIEW 

This chapter will discuss how NAVFAC's overall 
Management system works in terms of its influence on 
@me EFD's acquisition process. In addition the 
Chapter will discuss three characteristics of the 
Bee?6 goals for the acquisition area. These are; 
(1) most of the goals are set on a uniform basis 
for all EFDs and as such they do not take into account 
the differences between EFDs, (2) congressional require- 
ments and pressures are a major influence on the 
formulation of goals (3) none of the goals deal direct- 
ly with the timely completion, cost or quality of the 


end product. 


B2.2 COMMAND MANAGEMENT SYSTEM 
B2.2.1 MANAGEMENT BY PROGRAMS 

Each of the products and services NAVFAC provides 
involves a slightly different set of players both 
Within the NAVFAC organization and within the Depart- 
Ment of Defense as a whole. Because most of the 
products and services NAVFAC provides are so inter- 
related frequently the skills required for a product 


Or service are under the organizational jurisdiction 
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of two or more functicnal departments within the 


NAVFAC headquarters and EFD organizations. 

To unify the severai skills required in the 
Peeduction of a product or a service NAVFAC has 
developed nine "programs" which cross the functional 


G@egenization. These nine programs are: 


PROGRAM NUMBER PROGRAM TITLE 
I RESEARCH 
Mh i PLANNING AND REAL 
BSTATE 
iid ENGINEERING 
IV CONSTRUCTION“ 
V MILCON PROGRAMMING 
VI SEABEES 
MALT (VACANT) 
Vitt HOUSING 
IX PUBLIC WORNS 
x ADMINISTRATION 


Programs VI, VIII, and X have true "cradle to 
Meo responsibility for a specific product or service 
Mmere the other programs cover only a portion of the 
total life cycie of a product or service. Generally 
these latter programs consist of grouping of like 
functions which are handled within the Navy Depert- 


ment and the DOD by the same players. The program 
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of interest here is Program IV, Construction. 

Program VI, includes the design and construction 
@e the yearly Military Construction Program (new 
construction over 50 thousand doliars) in addition to 
the design and construction for alteration, repair, 
and demolition type projects. Program IV is also 
Chargea with the administration of all collateral 
equipment (furniture); but tnis responsibility will 
not be discussed here. 

The Assistant Commander for Construction (See 
mee WAVFAC functional organization, Figure 2) is the 
NAVFAC Program Manager fer Pregram IV. The head of 
the Acquisition Department at each EFD is the Program 
IV Manager for his geographical area. NAVFAC manages 
the overall execution of its assigned responsibilities 
by managing the nine programs. The vehicle NAVFAC 
uses to promulgate program direction is the Command 
Management Plan. The plan includes the overall 
policies applicable to each program, long-range and 
intermediate objectives to fulfill these policies and 


explicit performance goals for the current fiscal year. 


eid. 2 COMMAND MANAGEMENT PLAN 
The formulation of the annual voerformance goals 
and the task of evaluating progress against these 


goals is the responsibility of the NAVFAC Program 
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Manager, who is assisted by the program manager at each 


EFD.. "Tt is the intent of the plan that there be a 


Meotracted contract between headquarters and the EFDs 


wherein each recognizes his responsibility, the head- 
Meerters to properly fund the effort desired and the 
field to properly execute the assigned tasking". 3) 

The plan consists of three sections, the Precepts 
section which provides an overview of the basic frame- 
work within which NAVFAC manages its business, the 
@ojyeective Plan which contains long range objectives and 
a mid-range intermediate goals designed to achieve these 
objectives, and the Operating Plan whicn describes the 
Specific achievements planned for the current fiscal 
year. The annual Operating Plan categorizes the goal 
for each program as product goals, service goals, support 
goals, improvement goals, and performance goals. The 
two portions of the annual Operating Plan that contain 
quantified goals, at least for Program IV, are the 
product and performance goal sections. Product goals 
Specify a dollar value of construction work in place (WIP) 
to be achieved by each EFD. The WIP goals are negotiated 
Separately with each EFD, and are the only goals in 


eee ee 


3. FY 1976 COMMAND MANAGEMENT PLAN, NAVFAC P-44l. 
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Program LY which are individually tailored in this 
Manner. Unlike the product goals the performance goals 
are the same for each EFD. The support and improvement 
Geals are broad in scope and generally difficult to 


measure. 


The following are the FY 76 performance aqoals 
which are pertinent to the discussion at hand. The 


FY 75 goals were similar. 


"Achieve construction project starts for: 
30% by 31 March and 80 percent by 30 June, 
of the total new (current year) programs. 


Prepare plans and specifications at a 
cumulative cost (A-E & in-house) not to 
exceed 2.5% of the construction cost estimate 
for conventional design family housing 
projects, and 5.0% of the authorized amount 
mom MCON projects. 


Complete plans and svecifications for 50% 
or more of current FY MCON projects by 
31 December and 95% by 30 June. 


Complete balance of vrior years MCON final 
plans and specifications by 30 September. 


Insure that construction cost estimates 
are within 5% of the lowest responsible bid. 


Keep Change Orders within 3% of the 
cumulative initial award amount of con- 
struction contracts for major MILCON 
appropriations. 


Maintain SIOH (Supervision Inspection and 
Overhead) expense in Program IV at 3.63% 

Or less of all income bearing construction 
WIP. (work in place)" (4) 





4. FY 76 COMMAND MANAGEMENT PLAN 
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Each years Annual Plan is first reviewed by 


the Command Advisory Board (CAB), which is a Command 
level board that convenes on a regular basis to act both 
in an advisory and decision making capacity. On 
completion of the CAB review the plan is forwarded to 
the Commander for his final approval, Progress against 
the plan is evaluated at mid-year anc year-end in a 


Similar manner. 


B2.2.3 FORMAL ROICC APPRAISAL 

Although the Command Management Plan provides the 
PPD with fairly explicit direction, a similar plan is 
not currently being provided at the ROICC level by the 
four EFDs under discussion. 

NAVFAC places additional requirements, to these in 
the Command Management Plan, on each of the EFDs 
through the vehicle of NAVFAC Directives. The EFDs 
in turn pass the requirements dealing with contract 
Saministration in the field, to the ROICC offices 
through EFD Directives. Requirements vlaced on the 
meme.” in this manner include a time limit for rrocess- 
mea. claims, a time limit to close out contracts after 
Mmeir Beneficial Occupancy Date (BOD), a time limit 
to process contractors payments and a time limit fer 
the processing of paper work concerning change orders, 


(particularly when a contractor has been directed to 


ey 
proceec). Although the EFD normally tracks these 
administrative requirements, formal evaluations are 
mot held at either the EFD or at the ROICC level. 
The one item wnich the EFDs do formally evaluate is 
@erety. The Southern Division, and it is believed 
that the other three Divisions as well, vorovice a 
Quarterly safety report which lists the relative rank- 
mee OL each ROICC office with respect to lost time 
Sccadents. 
B2.3 GOAL FORMULATION 
The Command Management System 1s based on the 
Principle of "management by objectives" (MBO). Cne 
Beecne basic premises on Which tn1s principle is based 
is, "People support what they help create". '?)  zichard 
Beckhard a highly noted authority in the area of 
Organizational Development states further: 
“There is evidence that where there is cormit- 
ment throughout the organization, the goals 
tend to be higher and the rate of achievement 
toward them also tends to be higher than where 
people are asked to responce to goals set from 


above without having tne opportunity to 
influence them". 


D. icnard Beckhard, ORGANT ZATION DEVILOPMENT: 
So eaTEGIECS9ARD MODELS, pw 2/7 
me Loid, o. 28 
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Dale D. McConkey a recognized authority on the sub- 
ject of MBO states in an article, 20 WAYS TO KILL 
MANAGEMENT BY OBJECTIVES: 


"Tell'em their objectives. Here is the real 

hey to killing MBO: Instead of trusting your 
Subordinate to develop meaningful objectives 
for themselves, then taking the time and effort 
to discuss the objectives with them, write the 
objectives yourself". 


"This technique removes a manager's motivation 
and commitment to carry out his oojectives. 
As one noted authority in organizational 
effectiveness suggests, the real value of MBO 
1S participation in the objective settin 
process, not the objectives oe ee 


Rodney H. Brady in his article, MBO GOES TO WORK IN 
THE PUBLIC SECTOR: stresses this same Drinciple. 


“The establishment of objectives must be a 
cooperative venture between subordinate and 
Superior. More over, unless both parties feel 
that the objective 1S important, challenging 
and achievable, even cooperative activity 
will become only a meaningless exercise. "!?) 


7. Dale D. McConkey, "20 Ways to Kill Manacement By 
Objectives" MANAGEMENT REVIEW, (Oct. 1972) p. 5 

fee ibid, p. 6 

9. Rodney H. Bradv, "MBO Goes to Werk in the Public 
Peeetron HARVARD BUSINESS REVIEW, (March-April 1973) 
Mp. /3-/4. 
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These are quotes from just a few authors in this 
area. An increaSing number of behaviorists support the 
cooperative goal setting process. 

As discussed, the performance goals in Program IV 
are equally applicable to all EFDS regardless of their 
unique geography, customers and workload characteristics. 
Although NAVFAC coes enter into negotiations with each 
EFD for the resources necessary to meet the standard 
goals, evidence will be presented in the two subsequent 
chapters of this section, which suggests that the staff- 
ing levels differed significantly with respect to the 
merkload of each EFD during FY 75. Hence the ability 
of each EFD to meet the "standard" goals differed. 

Since all EFDs will not normally reach workload peaks 
and valleys at the same time, each EFD's ability to 

meet standard goals would naturally vary from year to 
year even if they were equally staffed relative to their 
average workload. The evidence not only suggests that 
this is the case but also suggests that there are 
Significant differences in the average staffing. 

If this is in fact true then the "negotiation" is 
not achieving an equal level of capability and each EFD's 
actual progress should be meaSured separately. However 
the system does not provide for this flexibility. The 


FY 76 Command Management Plan states: 
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"In executing the Command Management Plan 

each field command develops its own execu- 
ren plan and has flexability in the appl i#ca- 
tion of the resources provided within standard 
limits. However, no flexability is permitted 
with respect to the accomplishment of the 
goals in the Command Management Plan" ( 19) 


B2°-4 CONGRESSIONAL INFLUENCE ON THE FORMULATION OF 
PROGRAM GOALS 


The performance goals listed in sub-chapter B2.2 
Geal with the early award of construction contracts and 
with keeping the costs of the design and administration 
processes to a minimum. 

The goals dealing with time are based primarily 
on the objective of obtaining the maximum return 
eweme facility dollar. In idight of infYation and 
the other monetary advantages which are derivec from 
the early fulfillment of an operational need, the 
Department of Defense is under increasing pressure 
from Congress to increase obligation rates of military 
funds. As such the DOD asSigns itsS Construction agents 


obligation targets. 


10. FY 76 COMMAND MANAGEMENT PLAN 
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The importance the DOD placed on this objective 
Can probably be best expressed by the following 
recent memorandum from the Honorable W. P. Clements, 
Jr., the Deputy Secretary of Defense, to the Secretary 
@e the Navy, concerning this subject: 


"T am pleased to learn that our construction 
agents have awarded almost five hundred 
construction contracts in the past six months 
with a programmed amount in excess of one and 
foeeret Biliion dollars. Thas 1s a significant 
achievement. 


The Naval Facilities Engineering Command's 
contribution to this record was exceptionally 
fine with the award of almost $500 million 
worth of Navy military construction projects 
including over eighty percent of the line items 
and over seventy vercent cf the collar vaiue 

me ene Navy's FY 1975 Military Cemstruction 
Program. It is noteworthy that the Naval 
Beeilities Engineering Command teok full ad- 
vantage of a time when the competition for 
Beovyectsern the construction imewstry was parti-~ 
cularly keen. The overall result was that the 
Majority of our contracts were awarded at or 
below their programmed amounts and provided 
em@ibstantial savings to our construction budcet. 
In addition, the award of these projects during 
a period of high unemployment in the civilian 
construction industry was verv beneficial to 
the industry and our nation's eccnomy. During 
the FY 1975 hearings, we informed Coanaress that 
we projected that seventy percent of our FY 75 
Military Construction Program would be awarded 
By @uaust 1975. It is gratifying to see this 
milestone exceeded at an earlier date than 
anticipated. 
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I would appreciate my thanks extended to Rear 

Admiral A. R. Marschall, Commander, Naval 

Facilities Engineering Command, and the members 

of his staff who were directly responsible for 

this outstanding achievement." (11) 

In addition to the pressures to achieve early 
obligation rates, Congress requires that the design 
cost be kept within 6 percent of the estimated 
construction costs (this does not include site investi- 
G@ecion or inspection during construction) and that the 
supervision, inspection and overhead rate (SIOH) be 
kept within 6 percent of the estimated construction 
amount. Obviously these Congressional requirements 


and pressures are a major influence on the formula- 


@fen Gt Program IV goals. 


B2.5 END PRODUCT PERFORMANCE 
mee.) TIMELY COMPLETION 

Of significance is the fact that not one of the 
"performance" goals for FY 76 listed in sub-chapter 
B2.2 concern the timely completion, the cost or the 


S@erity of the end product. 


11. "Execution of the Military Construction Program" 
mee DiWeekLY REPORT, 29 July, 1975, p. 1 
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Although the FY 76 goals do not include a goal 
Beee@onstruction completion the FY 75 plan did contain 
a goal which measured the contract completion date 
(CCD) against the beneficial occupancy date (BOD). 
Mewever, the CCD is only a contract tool which does not 
contain allowances for change orders which on certain 
Byees Of contracts are inevitable. It is felt that 
what should be measured is the date the facility is turn- 
ed over to the customer relative to when it was promised. 
mememy instances timeliness 1s as, or more, important 
to the customer than cost or quality, and as such is of 
ae least equal importance with most of the other 
Programs IV goals. 

One of the questions asked in the ROICC questionnaire 
Geeerojects completed in FY 75, concerned the percent 
that were completed on or before the date promised the 


customer. The following table shows the responses: 
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TABLE 2 THE AVERAGED PERCENTAGE OF EACH ROICC 
ORF len S PROJECTS Stim l went COMPLERED 
ON OR BErORE THE OKTG@MAL ROICC PROMALSED 
perme comal OCCUPANCY DA@E, DURDNG FY 75 


NORTHERN 38 
SOUTHERN 34 
WESTERN 32 
CHESAPEAKE L5 
ASL ROICCs 

RESPONDING 33 
LARGE OFFICE 35 
MeDIUM OFFICE 33 
SMALL OFFICE 30 


SOURCE: ROICC Questionnaire 

In order to determine the extent that ROICCSs 
participated in establishing the beneficial occupancy 
date ROICCs were asked the following questions: 

Sm h@w Many of your aceive contracts during PY 75 

did you provide your customers with an original 

BOD determined in the following matter? 

(1) A BOD whicn was the same as the contract 
Gempletion date, whether or not it was 
qualified. 

(2) An estimated BOD, which was not the same as 


the contract completion date and was basec on 
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your knowledge of the situation including 


your expectations for change orders and other 
eventualities. 

—) & firm BOD, which was promised by the EFD, 
Or was otherwise determinea by circumstances 
Beyond your control, and without the benefit 
os pour counsel. 

m@) A firm BOP, which was promised by the EFD, 
Pat one in which your office pl&@yed a Ssigni- 


ficant role in determining. 


The Table 3 displays the responses to this 
question sorted by EFD and size category of ROICC 


Giiace . 
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From Tables 2 and 3 it is clear that ROICCS are not 
meeting the promised BOD on 2/3 of their projects and 
that in 2/3 of the projects the promised BOD was simply 
the CCD. (Some ROICCs may have estimated that the pro- 
meeeewould be complete on or before the CCD rather than 
fuset accepting the CCD on blind faith.) 

Most all the factors that traditionally effect con- 
pletion dates are known to the ROICC, such as a large 
amount of underground work, poor record drawings fer a 
particular area, a rushed design, a particular prime or 
Sub-contractor who 1s usually late in his completions, 
and difficult to get long lead items, to mention a few. 
The CCD should, as it is, be set on the basis of a 
reasonable period of time to complete the contract as 
Specified, without contingencies. Contingencies whether 
for time and money, or just time, are the rightful pro- 
Vince of change orders. The designer is, or should be, 
in a position to estimate construction time and to 
establish tne CCD. The ROICC is in the best position to 
make a full assessment of the likelihood of contingencies. 
In most instances if the designer had been aware of a 
problem he would have tried to deal with it in the 


design. 
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Of equal, if not greater importance to the 
customer is the date he was given for construction 
@empletion at the beginning of design. It is a 
reasOnable assumption tnat even fewer of these promises 


are met. 


Bewos2 PROJECT COST 

There are three FY 76 goals which deal with project 
Gest. Costs for cesign are controlled by the goal 
Which states that design cost shoulc not exceed a 
Sumullative cost of 2.5 percent of the construction 
costs estimated for conventional family housing 
projects and 5.0 percent of the authorized amount for 
MCON projects (this is less than the six percent required 
by Congress). The goal that addresses keeping 
construction cost estimates within 5 vercent of the 
amount for the lowest responsible bidder controls 
@nmether element of project cost. A third element of 
project cost is addressed in the qoal which sets the 
upper limit for chance orders at 3 percent of the 
Cumulative cost of the change orders to the initial 
construction amount. However, there 1s not a goal 
which addresses keeping the total project cost within 
Specified limits of the original estimate develonved 


at completion of the 30 percent design and subsegquent- 
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ie Submitted to Congress as part of the Military 
@emstruction Program. 

In addition to fragmenting project costs there 
is evidence that too tightly constraining the resources 
available for design may adversely effect the end 
BrEoauct. 

All of the goais which affect the amount of 
effort available for design are compared with a derived 
Seeerty indicator in sub-chapter B3.4:3, Thais com- 
meason suggests that the quality of design is directly 
PeOpe~tional to the total effort expended in producing 
it, and that high goal achievement reduces tne amount 
Of available effort. 

With respect to change orders it has been NAVFAC's 
general policy to treat change orders as undesirable 
with the belief that changes, even those that are in 
addition to the original work, almost always cost 
more tnan if the additional work were competively bid, 
and frequently mitigate contractor liability . 

Yet for certain situations, such as an extremely 
tight design schedule were there was not time fer 

the required coordination of the varicus design 
disciplines, or situations involving excavation in an 
area where record drawings were not available, change 


Proaers are inevitable. 
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The following table presents percentages of 
omemge Order cost to initial contract values for 
Mmeeyo> projyects. The goal for FY 76 was five percent 


Bem MCON projects. 


TABLE 4 PERCENTAGE OF CHANGE ORDER COSTS TO 
INIPIAL CONTRACT VALUES FY 75 
Percent Change Percent Change Orders 
Orders MCON PEOVeceEs All Fund Sources 
NORTHERN te 6.2 
SOUTHERN 1 on 5 
WESTERN 7.6 6.2 
CHESAPEAKE 19, 2 12.8 


Serer: CMS Goal Report of 30 June 1975 

mae tight grouping of the figures for the first 
Enree EFDs suggest that it will be very difficult to 
meauce the cost of change orders to 3 percent of the 
mtbal contract value, and further that such a reduc- 
tion might result in inhibiting necessary changes. As 
Change orders frequently result from time/cost trade- 
Sees, that is a conscious decision to increase the 
Speed of design for a particular benefit knowing it 
May reduce design quality (a major cause of change 
Orders), change orders should be viewed in the context 


of the entire project. 
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Mee. 3 QUALITY PERFORMANCE 
Although there are no goals that deal with the quality 
of the end product the need for a system to measure end 
Mmeauct performance (quality) was recognized in the FY 76 
Pean. The improvement goal which ceals with this subject 
Seactes: 


"Initiate development of a post construction 
appraisal system which will evaluate the 
qualitative aspects of facility perfor- 
mance." (12) 


John Steward an associate of McKinsey and Company, a 
large managing consulting firm, states in his article, 
MAKING PROJECT MANAGEMENT WORK: 


"Quality control experience with a wide 
vemleny of projects - mew prodvet intro- 
duction, merges, plant constructions, 
imtroduction of organizational changes, 
to name a few - indicates that effective 
mua laity contwyol of M@sulrts 1s a cwie1cal 
dimension of project success. Quality 
control comprises three elements; defining 
performance, criterla, expressina the project 
objective in terms of Gcuality standards, and 
monitoring progress toward these standarcds. 


The need to define verformance criteria 
through universally acknowledged, 1s generally 
iomered mn oma@etice.”“ (is) 

This implies that the implementation of a meaningful 


System should involve measuring the end product against 


performance criteria explicitly spelled out and agreed 


2. FY 76 COMMAND MANAGEMENT PLAN 
OS a, Saas | fio SS: a ean taint ier ae 7 5, ff 
Meee J. M. Steward, "Making Project Management Work". 


Meereeos HORIZONS, rall 1975, o. 67 
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to by all parties, at the peginning cf the design. As such 
the system becomes a management tool to assist in obtaining 
the required level of performance instead of a measure of 
the end product which can only show what should have been 
done. 

Performance criteria for a barracks might include total 
project cost, usable completion date, energy consumption 
levels for specific lighting, temperature and ventilation 
criteria, acoustic levels, safety and health criteria and 
detailed maintenance levels for finishes and systems. 
Memeeeria for a "State of art" industrial facility would, 

Of course, be much more detailed. Although NAVFAC cur- 
rently provides the A-E with general design criteria con- 
cerning a number of the aspects of the project, these 
criteria are normally not explicit in spelling out 
performance levels, nor iS progress uniformly monitored 
to insure their achievement. Further a vost-construction 
evaluation is almost never performed to determine if the 
Objectives were met, although obvious deficiencies are 


Certainly recognized and corrected. 





=O >= 
SECTION B, RESEARCH FINDINGS 


@eePTER 3 THE ENGINEERING FIELD DIVISION 
Set CHAPTER OVERVIEW 

This chapter will investigate the design and 
construction processes as they are carried out in the 
eur EPDs under study. A discussion of the general 
differences and similarities of the four EFDs will 
be followed by a detailed discussion of the Project 
Management Office, the Design Division and the 
Construction Division. The other two offices in the 
Acquisition Department which will not be discussed 
in detail are the Acquisition Coordination Office and 
fee COntract Division. The Acquisition Coordination 
Office acts to assist the Acquisition Department Head 
in carrying out his overall management responsibilities. 
HOommally this office consists of one CEC officer who 
will also sit in the Department Head's absence. The 
second, the Contract Division, perfcerms the extremely 
valuable service of advertisine and awarding contracts, 
and otherwise insuring that the EFD complies witn the 
Seger and contract requirements dictated by higher 
authority. 

In order to put the elements of the Acquisition 
Department and the ROICC offices (discussion of ROICC 


Offices will follow in Chapter B34) into perspective 


this chavter will also include a discussion of how the 
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Acquisition Department Heads view the daily problems 
in the acquisition process and will attempt to 
G@w@encify the magnitude of the technical and manage- 
ment problems that are the responsibility of the 


Design Division and the ROICC. 


meee DIFFERENCES AND SIMILARITIES 

Of the four EFDs under discussion the Chesapeake 
Division is the most unique. Geographically its 
responsibility encompasses the Naval District 
Washington, D.C. whose borders extend less than 75 
miles from its center. This places all of the 
Chesapeake Division's customers within 1.5 to 2 
Mew@mes Griving time. With a heavy concentration of 
research activities in the Washington D.C. area their 
workload includes a larger percentage of sophisticated 
"State of art" type facilities than any of the other 
meee EFDS. Certainly one of the mest significant 
problems that the Chesapeake Division must contend 
with is the relatively high government pay levels 
Which exist in the Washington, D.C. area as compared 
Me che other parts of the country. The Chesapeake 
Division, being a "field activity!’ has its grade 
Structure set at a level comparable with the other 
EFDs. This results in their inability to hold qualified 


Personnel and a resulting high turnover. It is under- 
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stood that this turnover has been as high as 50 


percent in a one year period in some Chesapeake 
Division departments. 

With the considerably smaller geographical 
area and with a fewer number of customers the 
Chesapeake Division's workload is smaller than the 
workload of the other three EFDs. Figure & shows 
the historical and projected workload for each of 
mee LOuUr EFDs in constant FY 71 dollars. 

The operating environment (e.g. geographic size 
mee location, types of projects, and type of 
customers) of the other three EFDs have some similari- 
ties and some differences. (See the geographical 
division of workload, Figure 4). For example almost 
all of the area in the Northern Division is subject 
to problems of severe winter weather where only a 
Small portion of the Southern Division area has this 
problem. Although each of these three Divisions' 
geographical areas cover a number of states, by far 
the majority of their worklcads are along the Atlantic, 
Pacific and Gulf Coasts and the Great Lakes. 

Figure 7 shows the historical and projected 
worklcad of the four EFD combined plotted against 
NAVFACS overall workload. The overall total does 


not include the work to be accomplished by CICC 
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FIGURE 8 


HISTORICAL AND PROJECTED WORK IN PLACE (WIP) IN CONSTANT 





DOLLARS 
(MILLIONS) 


SOURCE: 


FY 71 DOLLARS FOR THE FOUR EFDs 
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Historical WIP figures provided by Program IV Coordination Office NAVFAC. Projected 
figures developed using NICON Data Bank and tacters for other fund sources obtained 
from the Program IV Coordination Office. Constant dollars, historical, based on 
Engineering News Record’s Building Cost Index. Projected constant doilars based on 
most recent OSD guidance on pricing and escalation available in August 1975. 
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Trident and OICC Bethesda as these projects are not 
fwemeel. Since 1973 the relationship between the 
WAVPFAC total and the four EFDs has heied fairly constant 
With the four EFDs accounting for about two thirds of 
the total volume of work in place (WIP). 

Bach of the four EFDs except the Southern Division 
Mas incresed their personnel curing the last five years, 
most of which have gone to the Accuisition Departments 
@ma ®ROICC offices. Figure 9 shows the total number 
mumber of personnel in the EFDs. Figure 10 shows the 


Mumber of 


ul @ | 


erscnnel in the Acquisitio 


J 


Departments 
including ROICC offices, and Ficure 11 shows the 

Percentage of Accuisition Department personnel includ- 
meme POTCC offices, to the total EFPD personnel. As th 


Chesapeake Division has been assigned a number of 


unique tasks 4 


rty 


ercentace o 


a 


their overail personnel 
@eremeth to the Acauisition Department and ROICC 
Ww We 


Office personnel is not comparable with the other three 


BPes ana tnerefore is not shown. 
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FIGURE 10 
ACQUISITION DEPARTIENT PERSONNEL 


INCLUDING ROICC GFFICES 
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FIGURE 11 


PERCENT ACQUISITION DEPARTMENT PERSONNEL 
INCLUDING ROICC OFFICES TO TOTAL EFD PERSONNEL 


FY 75 
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Mees ACQUISITION PROJECT MANAGEMENT OFFICE, 


Meoss.. FUNCTIONS 

Among the specific functions that the Acausition 
Project Management Office is formally assigned, are the 
following: 


"Coordinate, review, and monitor 
eemtract, design and ceenstuvetrvon 
matters for the Head, Acquisition 
Department, as they relate to 
Specific line item projects, 


Review proposed field changes to 
assure they are within assigned 
aueehoritye and funds. 


serve as the EPD voant of contact 
with NAVFACENGCOM for design, 
Cenmstruetion, ane come raetual 
matters pertaining to (specific) 
proyects, 


Initiate and conduct A&E slate 
(preliminary screening), selections 
and subsequent fee negotiations. 
Establish priorities of in-house 
CGmemact, Gesign, and consitreciaon 


efforts within guidance provided 
by the Head of Acquisition Department." 


(14 ) 


It 1S Significant to note that none of these tasks 
require that the Project Management Office provide 
Beneinuity between design and construction or that they 


Merve as a focal point for customers. 





14. WESTNAVPACENGCOMINS T 5450.1A Jan. 1973. ‘Other 
BPD's functional statements contain identical or 


nearly identical language). 
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Figure 12 shows the percent of personnel in the 
Project Management Office to the total Acquisition Depart- 
fmt including ROICC offices, for the last five years. 
Bue be seen, all EFDs have close to the same percentage 
of their personnel devoted to this function. However, 
their workload and the relative weight they place on 
their tasks vary. 

Each of the four Project Management Cffices, perform 
the above functions through two or more teams, each with 
e team leader who supervises two to four Project Managers. 
The only exception is that tne Western Division has a 
Separate branch to handle A-E slate (preliminary screening) 
and selecticn procedures, where the Project Managers in 
the three other EFDs handie these functions. The work 
in the Project Management Office is split on tne basis 
of customers, fund source and geography. 

B3.3.2 WORKLOAD 

Although the Heads oz the four Projects Management 
Offices were asked the average number of projects their 
Project Managers were responsible for at any given time 
the answers were not provided on a basis wnichn would 
provide a meaningful comparison. 


The Project Manager is responsible for the project 
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FIGURE 12 
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from the time NAVFAC authorizes preliminary design 


(see Figure 6) to the time the construction contract 

is closed out. To obtain a consistant estimate which 
was reasonably representive of the actual workload two 
assumptions were made. First, the construction con- 
tracts awarded by the EFD are active for at least nine 
months. Considering that the average size of a construc- 
tion contract awarded by the four EFDs in FY 74 was over 
350 thousand dollars and that there were practically 

no contracts awarded by the EFDs for less than 50 
thousand dollars, this seems reasonable. The second 
assumption was that it takes longer than six montns 
between the time an A-E contract is awarded and the 
time a construction contract based on the pians and 
specifications prepared by the A-E can be awarded. 
Again considering the size of the projects involved 
this also appears to be a reasonable assumption. Based 
On these assumptions an estimate of the number of 
active projects during FY 75 is obtained by including 
all the A-E contracts awarded in FY 1975 and all the 
construction contracts awarded for the last nine months 
@meex 74 and the first six months of FY 75. As 

Gome A-E contracts that were active in FY 74 did not 


feeult in construction contracts during the first six 
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Sues for FY 75 and some construction contracts that 
were awarded before the first quarter of FY 74 were 
Still active in FY 75 this estimate in only approximate. 
However, it is consistant and felt to be representative 
of the major workload. Table 5 shows the workload 
estimate in addition to the number of other personnel 
in the Project Management Offices: 

J is Obvious from Table 5 that there is a sig- 
Meeeant difference in the workload of the project 


Manasers as well as a significant difference in the 


-mumber of other personnel. 


Bee5.3 DISTRIBUTION OF WORK 

Mne Head of eacn Project Management Office was 
asked how his project managers used their time. The 
@eerege work distributior for the EFDs is shown in 


Table 6. 
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The figures in Table 6 indicate that the 


Chesapeake Division's project managers more closely 
provide continuity between design and construction than 
do the Project Managers in the other EFDs, who spend 
over half their time on design and a little more than 
@eeeenen Of their time on construction. 

During the discussions with the Heads of the 
Project Management Offices, it was noted that the 
Western Division is the only one of the four EFDs 
that has its project managers writing the scope of. 
work for A-E contracts. In the case of the other three, 
this function is performed by the Design Division. It 
was also noted that the resvonsibility for maintaining 
customer relations during the Cesign phase was about 
equally split between the Project Management Office 
and the Design Division in the Southern, Western and 
Chesapeake Divisions whereas the head of the Project 
Management Office for the Northern Division claimed 
that his Project Managers handled about 70 percent 
Of the coordination with the customer during the 
design process. Further Project Managers seldom review 
any plans and specifications and with the exception of 
the Chesapeake Division they oniy attend about half 


Of the 30 percent and 100 percent design conferences 





— 


these conferences are normally only held on the 

major meaveets),. The Project Managers in the 
Gmeeeapeake Division attenced all 30 percent cGesign 
conferences and most 100 percent design conferences. 
The fact that all of the Chesapeake Division's 
Gwetomers are Within 1.5 to 2 hours driving distance, 
and most less than an hour, undoubtly helps account for 
this difference. (Althougn the other three EFDs 
Prequentiy hold these design conferences at the EFD's 
Main office and not in the field). 

With respect to the Project Manager's involvement 
G@=amg the construction stage the Head of the Project 
Management Offices at the Northern and Southern Division 
Stated that they did not participate in any pre- 
Genmstrection conferences or final inspecticns. The 
Mestern Division's Project Managers participate in 5-10 
percent of the pre-construction conrerences and less 
Mem 5 percent of the final inspections. At the 
Chesapeake Division the Project Manager participates 
mmeail pre-construction conferences for MILCON projects 
and 5 percent of the final inspections. The Froject 
managers in the Northern, Western and Chesapeake 
Divisions see all their major projects and some of their 


Other projects, where the project managers at the 





me Pe 
Southern Division see only a few of their projects. This 
fact must, at least partly be effected by the greater 
Guegeet load of the Southern Division's Project Managers. 
The relative involvement of the Project Management Offices 
in the construction process was consistent with informa- 
tion obtained from tne telephone interviews with tne 
Acquisition Department Heads. Each Department Head was 
asked to asSign a percentage to the amount of information 
they received from various sources concerning ROICC 


operations. Table 7 snows the Department heads!’ responses. 
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As can be seen by Table 7 the Chesapeake Division's 
Acquisition Department Head relies heavily on his project 
memagers for information concerning ROICC operations 
where the Division Heads in the Northern and Southern 
Divisions obtain almost all of their information con- 
cerning ROICC operations from other sources. (Tne other 
Significant differences between the EFDs shown in Table 
7 will be discussed in subsequent chapters. 

With the exception of the Chesapeake Division it is 
clear that the Project Management Offices are only in- 
volved with construction in a Minor way and with the 
exception of the Northern Division it is also apparent 
eee they perform less than half of the coordination 
with the customer Guring the design stage. The project 
Managers' largest concern during the deSign stage appears 
Beeproduction. Their primary tasks involve getting the 
A-E contract awarded, establishing and maintaining pro- 
duction schedules, and monitoring the project cost and 
scope. The responsibility for product quality rests 
with the Design Divisions during the design phase and 
the responsibility for both production and product quality 
1S essentially transferred to the ROICC aftez the con- 


MeeWerron contract is awarded. 
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B3.4 DESIGN DIVISION 


B3.4.,1 FUNCTION 


The Design Division is responsible for executing 
the design phase of the Military Construction Program 
and for insuring the technical adequacy of the product. 
Among the specific tasks assigned the Design Division 
are: 


“Insure the technical adequacy and quality 
of all engineering and design. 


Prepare, in-house or by AE, plans, specifica- 
tions, and cost estimates for Comstruct Len, 
repair, maintenance cr alterations of shore 
Teed baties... 


Aaminister architectural and engineering 
contracts when engineering and design 
is accomplished by A-£ contracts. 


Review designs and drawings prepared by «ws. 
architectural and engineering contractors, 
and construction or equipment contractors 
and recommend appropriate revisions to 
insure compliance with established criteria 
and sound engineering practice. 


Develop and establish methods and vrocedures 
for achieving the optimum levels of excell- 
Smee in architecture, engineering ahd design 
in terms of appropriate quality required for 
the mission of the facility and the most 
economical design cost. 


Participate on boarés of selection and in 
award of A-E and Engineering Service 
Contracts." (15) 


reget 


1S. WESTNAVFACENGCOMEST 5450.1A 8 Jan. 1973 (otner BRE's 
functional Statements contain i@entical or nea ly 
identical language.) 
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fi Gomparing the formai tasks of the Project 
Memagement. Office with the Design Division the former 
Mee ene responsibility for getting the project moving 
Smee tor monitoring progress, and the latter for per- 
forming the required coordination between the A-E 
and the Navy, for overseeing the technical and 
@eenomacal aspects for the design and for generally 


administering the A-E contract. 


B3.4.2 ENGINEER TIN CHARGE 

Bach Design Division has functional branches such 
@eeelectrical, mechanical and architectural. Each A-E 
Contract is assigned an engineer in charge (EIC) who is 
Meemeliy from the pranch in whicn most of the project's 
work falls. Witn an EIC for eacn contract a large 
number of the Design Divisicn's personnel are involved 
in administering and coordinating A-E contracts. For 
instance, the Western Division hed 233 personnel of 
which 183 were engineers or architects in their Design 
Division on 31 December, 1974, and the Acquisition 
Department Head reported, during the July telephone 
interview that they had 120 EICs. Not considering the 
slight increase in the Design Division's versonnel 
between December and July this implies that about 2/3 


of the engineers and architects or about 1/2 of all 








ea 
Design Division personnel were EICs. AS previously dis- 
cussed the primary responsibility for maintaining customer 
relations during the design phase varies between EFDs but 
Memerally after the A-E contract has been awarded the 
EIC is the primary coordinator between the A-E and 
customer. In addition, the EIC's job involves monitoring 
the A-E's progress, coordinating and expediting reviews 
at the 30% and 100% design stages and scheduling and 
conducting preliminary design conferences and other 
meetings as the design necessitates. In short, the EIC 
Spends a considerable amount of his time performing 
management type activities. If 66 percent is representa- 
tive of the percent of the engineers and architects 
assigned as EICsS a considerable amount of the Design 


Division's time iS spent performing management tasks. 
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B3.4.4 GOAL PERFORMANCE 


memes 3.) IN-HOUSE DESIGN 

Perhaps the most influential goal, other than 
the pressure for production previously discussed, which 
a Design Division has had to respond to is an Engineer- 
megeerrogram III goal (Program III, among the other 
responsibilities, is tasked with maintaining the 
Memeaoility to execute the design phase of the annual 
Beeeitary Construction Program). The goal is to insure 
that 25 percent of the professional manpower available 
in the Design Division is devoted to design efforts 
On Major projects. Eligible projects are defined as 
all urgent minor construction, and all otners having a 
@emstruction value of $500,000 or larger. The rational 
behind this goal is that in order for the Design 
Division to maintain the ability to adequately review 
A-E designs and to perform in-house design in those 
instances where security or urgency rule out the use 
Meee COntractors its engineers and architects must 
Memtin Current with the “state of the art” and that 
Pieyecan Only do this "on the boards." 

According to the average workload figures develop- 
ed by the NAVFAC's Assistant Program Coordinator for 
Program III, Engineering, an engineer or architect 


HS Capable of designing 1.2 million dollars worth of 
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MOON funded facilities per man year or he is capable 


meeaeamanistering 5.6 million dollars worth of MCON 
funded facilities designed by an A-E. These ratios 
mary somewhat with different types of work. In the 
case of MCON if each engineer was spending Z5 percent 
Seeebeetime “on the boards" approximately 6.7 percent 
Seeche total design,in terms of its construction 
dollar value, would be accomplished in-house. This 


megure Was obtained in the following manner: 


Distribution Output per Total 
of Engineers man year Output 
Time (millions) (millions) 
25 x Te = .30 
E15 oe oe hy = 4.20 
4.50 


m0 7 4.50 = 6.73% 

This goal has been one of the primary reasons 
stated for the increase in the percentage of personnel 
in the Design Division to the number of other 
personnel in the Acquisition Department and ROICC 
Offices, over the last five vears. (Figure 13). 

For the purpose of illustrating the effect of 
this goal assume that an EFD had 109 engineers and 
architects and they were assigned a MCON program with 


an estimated construction cost of 560 million. Using 





Ses 0 


FIGURE 13 


PERCENT DESIGN DIVISION TO TOTAL ACQUISITION 
DEPARTMENT PERSONNEL INCLUDING ROICC OFFICES 
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Mee Output per man figure of 5.6 million for A-E 
contracts this would mean that the EFD could not 
@eetorm any in-house design without additional 
@eesonnel. To determine the number of additional 
memeonne] required to meet the 25 percent require- 
Ment the 6.7 percent figure previously derived can 
be used which yields the following: 


500 2 .0G/ — 87.22 





Engineering Output per 
Man Years man year Total oudpuwt 
(millions) (millions) 
51 % i 22 37.2 
93 ¥ 5 6 5270.8 
124 558 


Where 31/124 = 253 
This obviously means that it takes 24 percent more 
engineers and architects if 25 percent of their time 
1S gOing to be spent "on the boards" assuming every- 
thing else was held constant and the entire program 
was MCON. 

Although the figures were not obtained, it is 
believed that most EFDs were spending 10 percent or 
Mee Of their engineering man years “on the boards" 
mre?) wheeh is about the time this goal was first 


implemented. If this was the case the goal to increase 
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to 25 percent is a Significant change. 

Although not explicitly stated it is believed that 
this increase in emphasis on design has resulted from the 
General belief that most of the problems experienced 
during the construction phase are a result of inadequate 
meeagn. The strongest evidence of this contention is 
the feedback obtained from the Deficiency Analysis Data 
System (DADS). 
memes. 2 DEFICIENCY ANALYSIS DATA SYSTEM 

The Deficiency Analysis Data System (DADS), was 
implemented by WAVFAC in September 1971 to provide an 
acguisition feedback system to enable management to direct 
their efforts to eliminating large dollar volume repeti- 
tive errors in the plans and specifications. 

The system was not intended to either evaluate the 
product or to determine the cause of problems, rather 
the system was intended to locate problem areas (e.g., 
tO categorize identified deficiencies as being in the 
plans or specifications but not to specify what caused 
the problem concerning the plans cr specifications). 

The system requires that the ROICC, on discovery of a 
@eercicncy during an inspection, fill out a standard 
form and send it to the EFD. Along with providing 


Other information he is required to categorize the 
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icy by one of the following categories; general 


ions, workmanship, improper installation, 
material or equipment, plans, referenced 

y or federal standards and specifications, 
WAVFAC specifications, referenced commercial 
s, and other specifications not included 


rth 


first, second, and fourth report runs 


botal of 4029 DADS forums the data was 





wistant (results of the thixd report 
available). The three major problem areas 

the general conditions with 8.6 percent average 

e three runs, the plans with 2 73.6 percent 

@®, and the specifications (all categories) with 
mcent average. The remmining 5:0 percent 

fF in the categories workmanship, improper installa- 
improper materials or equipment. The 


table shows results of the combinaticn of 


Yr DADS r@ports for each EFD. 
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meete 8 PROBLEM AREAS IDENTIFIED BY THE ROICC 
DURING CONSTRUCTION AND REPORTED TO THE 
DEieeCTENCY AMALYSIS DATA SYSTEM. 


General Specifi- Other 

Gonditions Pians cations Categories 
NORTHERN TO T6q0 Bien 7 6.3 
SOUTHERN Si ORO i327 2.3 
WESTERN st? 74.0 Can? Bib 
CHESAPEAKE be 3 67.0 oie. 3 5.4 
AVERAGE 8.6 Tos 1a #6 540 


SOURCE: NAVFAC Code 056 letter of 27 September 1974, 
subject Deficiency Analysis Data System 
Of the problem areas categorized as being in the specifi- 
Cations, 18 percent were in the site work section, 27 
percent were in the mechanical section ard 22 percent 
were in the electrical section with the remainiag 33 
percent fairly evenly distributed between i3 other speci- 
fication categories. 

The DADS identified approximately three fcurths of 
the problem areas as occurring in the plans. In order to 
get a more precise derinition of this problem area, 
ROICCsS were asked to assign a percentage to each of the 
@etowing four possible causes (total to equal 100 per- 
foe) Of problems in the plans. 

(1) Lack of adequate site investigation and a 


thorough understanding of the pecullarities 
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Gi the Site.. 
Lack of full understanding of customers' needs. 
beck of full understandang of construction 
practices. 
Just plain poor design, to include everything 


not listed. 





sakdown of these figures by EFD is shown in Table 9. 
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The solution to the first cause of problems with the plans, 
lack of full understanding of customer needs, requires 
communication on a broad level. The discourse required to 
understand a customer’s needs frequently necessitates both 
a broad perspective of naval operations and a detailed 
understanding of the immediate operational environment. 
The design engineer does not have, nor should he be 
expected to have this perspective. 

The second cause, lack of adequate site investigation, 
requires a technical input from the Design Division. How- 


ever, the decision whether or not to spend the extra time 


3 


aes cl 


¢ 


and money on a thorough site investigation ent: 
management decision. With the pressure to reduce design 
time and cost, previously discussed, the decision has 
generaliy been to minimize site investigations. 
Accordingly problems resulting from a lack of adequate 
Site investigation are not fairiy cnarged against the 
Design Division, as they are highly influenced by forces 
@m@eside its control. 

Tne third cause, lack of understanding of construc- 
tion practices, can only effectively be solved by weeding 
out A-Es in the selection process who continue to 
demonstrate weakness 1n tnis area. Althouch a small 
improvement might be made by improved Design Pivision 


review procedures most problems in this area are subtle anc 
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Would be Gifficult to pick up without performing a much 
more thorugh review than it is the Navy's policy to 
beenorm. In order to improve the selection process 
the ROICC in the field who has experienced the problem 
must provide feedback which can be used in future 
Selections. However, the ROICC, as he is not respon- 
Sible for the design process, nas little incentive to 
provide this feedback. As the Design Engineer com- 
municates infrequently with the ROICC he has little 
chance to receive the feedback, and if he aid he weculd 
Meve iittle use for it as he is normally assigned to 
projects on the basis of the type of work and not by 
geographical location which is one of the major factors 
considered in selecting A-Es. As the Design Division 
@eenot effectivelv solve this problem they can not 
fairly be charged with the responsibility for it. 

The fourth cause, other aspects of noor cesign, 
includes the technical asvects of the design which the 
Design Division can control. As such they are directly 
responsible for only 29 percent of the probiem causes 
identified in Table 9, and the otner 71 percent require 
Management action outside the Design Division's realm 


of responsibility. 
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Bo.4.3.3 DESIGN QUALITY INDICATORS 

Looking back at Table 8 it is noted that problems 
in the plans amounted to 73.8 percent of the problem 
Mreas identified by DADS. This would imply that 29 
percent of the 73.8 percent or 22 percent of the 
problems identified by DADS as being in the plans are 
the responsibility of the Design Division. Addition- 
eiiy,the 12.0 percent of the problems identified by 
DADS (Table 8) as falling in the specifications area 
are the responsibility of the Design Division, and bring 
the total of the DADS identified problems which are 
the responsibility of the Design Division to slightly 
over 1/3. Using Table 8 and 9 this same number can 


be obtained for each EFD as shovwm in Table 10. 





Pe 


Et 
Ge 
9€ 
EE 


=a O= 





UOTSTATG 

ubtsaq jo At {Iq 
-Tsuodsez swatqoad 
petsTAUSpT 

Sdvd Te3OL 


SUOT3 


-ePOTJTOads ayy 
ut Swatqoid 
PETITIUSpT 
SGvd queot95g 


SNOISTATG NOISAG AHL JO ALI TIGISNOdSAU dHL AYN WOTHM WHLSAS WILY 


SISATWNY AONAIOIGIG AHL AG GAIAILNaGI SWaTdOUd JO AOVLINEDUAd 


eC 


oat 
ve 
Ce 


GLE 





suetd ut ubtsep 
Jood 31re yotym 
Swoa[qoid patjtjusapt 
Sdvd jo j3uaditag 


(sobequooi9d 


8 PTQeL (2) 


6 8TGePL (T) *aDunos 





B° El 62 

O29 be 

OF UE GE 

0°82 4 

O° 9 Oc 
(Z) suetg 343 SUPIdqd UT 
utT swaTqoid (1) ubtsog 
poetTjJtqQuUepT 100d 
SQVd 2uU9D1eqg UBdDIAg 


uT SeAnbTj [T[e) 





J OVUAAW 


ANVAdVSAHS 


Nud LSaa 


NYGHLNOS 


NYdH LYON 


OT ATAVL 





ae) — 

The figure in the fifth column in Table 10 represents 
a relative index of design quaiity for the four Design 
Divisions. Table 11 shows this relative quality index, 
the percent of personnel in the Design Division and each 
BFD's performance with respect to the goal requiring 25 
percent of their in-house engineering effort to be applied 
"on the boards" and the goal which sets the award of 
@emetruction contracts for the prior year's Military 
Mmemetruction Program at 100 percent by 30 June 1925. 
Because many of the projects on which the ROCICCs based 
their evaluation were designed in FY 74, the figure 
used for the vercent of effort applied to in-house 
@esign is an average of the FY 74 and FY 75 performance 
levels. This comparison does not take into account the 
Fluctuation in each EFD FY 75 workload from their averace 
workload. Figure 8, suggests tnat the Southern Division 
Mes Significantly over their average workload in FY 75, 
the Northern and Western Divisions were operating 
fairly near their average, and the Chesapeake Division 


Was a little above their average. 
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AS previously explained the Chesapeake Division 
has an extremely high turnover which undoubtedly signi- 
ficantly effects their performance. Disregarding the 
Chesapeake Division for this reason and looking at the 
other three EFDs a definite pattern is noted. Looking 
at Table 11 it is noted that the Western Division is 
tied with the Northern Division with the lowest percent 
of problems which are the responsibility of the Design 
Division, has the highest percentage of Acquisition 
Department personnel in design, the lowest percent of 
engineering effort appiied to in-house design and the 
smallest percent of their FY 74 MILCON vrogram obli- 
@aeea. On the other hand, the Southern Division has 
the highest percent of problems which are the respon- 
Sibility of the Design Division and the lowest percent 
of personnel in the DesSign Division, the highest per- 
cent of in-house design, the highest percent of their 
PY 74 MILCON program obligated, and appeared to be 
Operating significantly above their average workload 
mr FY 75 (See Figure 7). 

As explained in sub-chapter B3.4.3.1 it takes 
Significantly more people to perform design in-house 
mane rt does to contract for it. If, in addition, as 
in the case of the Southern Division, they are turning 


the design out faster as evidenced by the high percent- 
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age of their FY 74 MILCON program that was obligated 


by 30 June 1975, and they have a smaller percentage 

of their acquisition personnel in design, they must 

be spending less time than the other divisions, parti- 
cularly the Western Division, on each design. The 
Southern Division's significantly higher percent of 
problems identified by DADS and defined in sub- 
chapter B3.4.3.2 as being the responsibility of the 
Design Division, suggests that quality is related to 
the amount of effort available for each design. 

This evaluation also suggests that goal per- 
Mememence iS a matter of commitments, not resources. 
mis noted from Figure 13 that there has been a 
Slight increase in the vercentage of the Acquisition 
Departments' versonnel in the Desiaqn Divisions during 
the last five years. Whether this increase has suffi- 
Ciently offset the requirements of the performance 
goals discussed, or whether or not the long range 
benefits of these goals offset the loss in design 
@uality in the short term, is beyond the scope of this 
Thesis. What is important here,in further support of 
mee discussion in sub-chapter B2.5 on performance goals, 
is that these goals do have an effect on the amount of 


time each EFD has available to spend on design, that 
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there appears to be a relationship between the time 


fame On design by the EFD and its quality, and there 
appears to be a difference in each EFD's cavabilities 
to meet a uniform set of goals. 


! 
Meae4s4 DESIGN ENGINEERS INVOLVEMENT DURING CONSTRUC- 
TION a 





manattempt to quantify the degree to which the 
Design Division or the A-E was involved in the con- 
struction process during FY 75, ROICCs were asked 
mmemw many of their active contracts during FY 75 did 
these personnel visit the site for the sole purpose 
of seeing how the design turned out and ina separate 
Guestion, for the purpose of solving a specific design 
Broplem. The questionnaire did not distinguish between 
BED projects and local OICC vorojects. Because the 
BPD projects constitute about 90% of the construction 
M@miar Value of the projects most all A-Es visiting 
the site would be visiting EFD projects (iarge dollar 
Value projects include most of the complex projects, 
tend to have more problems and are of a higher interest 
to the A-E), and except in rare cases Design Division 
Personnel Would only be visiting EFD projects. It 1s 
therefore safe to assume that most ROICC responses to 
Bm@ese questions dealt with EFD projects rather than 
Mmmose Of the local OICC. In order tc obtain the per-. 


femme ot EFD contracts to the total active contracts 
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Maen ROICC stated that he adminstered curing FY 75, 
Mme ratio of local to EFD contracts was taken from 
mee June Workload Report cf the Constructicn Manase- 
ment System (CMS). These ratios were applied to the 
ROICC reported active contracts for each cffice. 
Maple 12 shows these figures sorted by EFD and ROICC 
Office size. 
These figures show that a large percentage of 
the projects are never visited by tne EFD Desian 
Bayisicon or the A-E. The figures also show that there 
is a Significant difference between EFDs. Although 
Ome would suspect the larqe ROICC offices with a 
Greater percent of their workload made uo with large 
Ge@mtracts would receive more attention from the Desicn 
Division and the A-E, there is no avparent reason for 
the differences in the medium and small sized offices. 
Table 12 further supports the general trend notec 
in Table ll, that the Southern Division aprears to Le 
Spending less effort in the design area 
than the Northern and Western Divisions. Table 13 
shows the cost of vlans and specifications for MCON 
projects as a percentage of the authorized construction 
mmommt. It should be noted that this figure is fer 


mee projects only which, as noted in sub-chapter 
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BlL.4.2 amount to only 53 percent of the total value 
oo WIP. 
TABLE 13 COST OF PREPARING MCON PLANS AND 


Se EGCIPICATIGNS AS @ Sa RCEMTAGE OF 
THE VAUTHORI @2ED COSBSTRICTIGCN AMOUNT FOR 


FY 75 
NORTHERN TO 
SOUTHERN 4.6 
WESTERN 5.5 
CHESAPEAKE 6.0 


peer: CMS 30 June 1975 goal report 


Although covering oniy 53 percent of the WIP 
the above table again shows the same trend with respect 
Meee Southern Division's effort applied to the pro- 
duction of plans and specifications. 


The ROICC survey indicated that none of the EFDs 


make much utilization of either the Design Division's 


personnel or the A-E for routine or final inspections. 
The Design Division's personnel attend less than 1 per- 
cent of the final inspections, and less than 3 percent 
of the routine inspections. The A-E attends less than 


1 percent of the final inspections and less than 5 per- 


| cent of the routine inspections. These figures were 


@eaculated in the same manner as those in Table 12. 
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Be.3 CONSTRUCTION DIVISION 


Bea.o.1 FUNCTIONS 
Among the tasks formally assigned the Construction 
Division are the following: 


“Superintend construction work performed 
under contract to-secure economical, 
timely completion of the requisite 
quality and funded scope... 


Provide construction policy guidance 

to subordinate offices. Supervise and 
monitor on a regular review basis, 
GOnetruetion Divrsion fURCtions gs 
administered by subordinate field offices. 


Investigate and recommend action on pro- 
pesed contract chan@ees. Negotiate changes 
net wequirimg board action, vwtaligeiag 

the assistance of the Contract Division. 
muther ee the ROGCC to preseed on changes 
up to $10,000 pending formalization of 
documents. 


Administer construction inspection forces; 
budgetary requirements, allocating and 
asSigning available personnel. Supervise 
training and development of inspection 

and supervisory personnel. 


Cenduct @x supervase the comdmet by ROTEC 
of pre-constructicn conferences with 
GOnStructien contmua’ Boars. 


Review contractors’ time schedules, main- 
tain appraisal of contractors' capability, 
and take appropriate action to secure 
Cimedsy completions 


Approve or arrange for approval of shen 
drawings, materials of construction, 
and simelar submissioenss by contractors... 
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“Administer the Labor Relations Program as 
Bereaining tO COMSEEnUCELON comeracts"™ (16) 


Information collected from various sources during the 


preparation of the Thesis indicates that the formal tasks 


Somewhat overstate what the Construction Dividion actually 


does. The following 1s a more realistic description of 


actual responsibility: 


(1) 


(G24) 


(3) 


(4) 


(5) 


16. SOUTH 
(other EFD's functional § 





Coordinates and monitors the EFD's safety 
program. 

Coordinates and monitors the EFD responsibi- 
bilities in labor relations. 

Provides the field with a problem councii and: 
coordination service and acts as a central vooint 
et Comecer LOr"R2OTeCC Ommmmees. “Fn so “demma tic 
Construction Division accumulates and Waintains 
a body of information readily accessabie at the 
EFD level, concerning the present status of 
projects and ROICC activities. 

Collects data concerning various aspects of the 
ROICC cperation and prepares status reports. 
Peovides ROIGEGS witch guidance concerning 


inspection matters. 


AVE ACENGCOI ORGANIZATION MANUAL, 2 
LE een 


4 
Ses Use 1aentica: 


ale 
x 
ent 


nearly identical lancuage. 
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(6) Prepares ROICC staffing studies and generally 
oversees and coordinates ROICC civilian 
personnel matters including training. 

(7) Coordinates the implementation of EFD 
policy comcerning comstruction matters at 
tae ROGEC lewel. 

(8) Performs the ROICC contract administration 
function at a few remote sites which can 
be most economically handled directly by 
the EFD. 

As shown in Figure 14 the Construction Division 
personnel in 1975 amounted to about 5 percent of the 
total Acquisition Department and ROICC office staffs, 
and that their strength has slightly decreased per- 
centage wise, during the last fcur years. ROICC 
personnel as seen on Figure 15 amounted to approximate- 
ly half of the total Acquisition Department and ROICC 
@erree personnel in 1975, and more than half in 1971. 

The ROICC formally reports to the Commanding 
Officer of the EFD as shown on Figure 5 and receives 
technical guidance only, from the Acquisition Depart- 
ment which is administered primarily threugh its 
Semetruction Division. 

P3.5.2 COORDINATION OF FIELD PROBLEMS 
One of the initial hypothesis made at the 


beginning of the researcn stage which was expressed 





2 oe _"* 2 
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FIGURE 14 
PERCENT CONSTRUCTION DIVISION TO TOTAL 
ACQUISITION DEPARTMENT PERSONNEL INCLUDING ROICC OFFICES 
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FIGURE 15 
PERCENT ROJCC PERSONNEL TO TOTAL ACQUISITION 


DEPARTMENT INCLUDING ROICC OFFICES 
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in the letter forwarding the ROICC questionnaire 
feepenadix B) was, that in carrying out the problem 
coordination and counciling service the Construction 
Division acted as a screen between the other elements 
of the EFD and the ROICC offices and that this was 
detrimental. The survey did verify that the largest 
Mmercentage of communication between the ROICC and 

the EFD (except for the Chesapeake Division) was con- 
ducted with the Construction Division. 

The responses to the questionnaire from the 
Worthern, Southern, and Western Division ROICCS in- 
m@eeatea that the frequency with which thev communicated 
with the different components of their EFDs was very 
nearly the same. The Chesapeake Division's ROICC 
offices differed considerably. Table 14 shows ~ 
responses for the first three EFDs combined with the 


response for the Chesapveake Division. 
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Mie Coordination and information collecting functions 
Which may consume as much as a third of the Construction 
Divisions’ efforts in the Northern, Southern and Western 
EFDs are the responsibility of the Construction Branches, 
@ sub-unit within the Construction Division (see the 
Mequisition Department organization chart, Figure 16). 
The Chesapeake Division dissolved their Construction 
Branches three to four years ago. The primary reason 
Stated for dissolving these branches and essentially 
weemmnating the coordination and information collecting 
mumetion was that with the close proximity of all the 
Chesapeake Division's ROICC cffices there was not a need 
me@mea £eadily accessible body of information, in the 
me, Concerning ROICC activities. As a result the 
ROICC offices in the Chesapeake Division communicate 
directly with whomever they need to. 

Unfortunately the question in the survey wnich 
dealt with the subject matter of the communications 
between the ROICC and the EFD was not properly stated. 
me a result the responses to it cannot meaningfuily be 
compared with responses to another queStion concerning 
mie POint cf contact fcr the communications. However, 
comparing tne Chesapeake Division's communication 


Patterns with the other three EFDs does indicate that 
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=a 
the communication patterns are Significantly different 
without the Construction Branches, and suggests that 
mee Genstruction Division may in fact be acting as a 


screen between the ROICC and the DeSign Division. 


When asked to rate the value of the coordination 
function the Construction Division performs on a 
scale from -4 to +4 the average of the ROICC respeonses 
was +2.2 with only four negative responses. The highest 
of the three EFDsS was the Northern Division with a rating 
Of +2.4, followed by the Southern Division with a rating 
of +2.2, and the last, the Western Division, had a rating 
Seti. This does indicate that the coordination 
services, from the ROICC viewpoint, 1S worth at least 
half of its positive potential. 


fees) =6=62OVALUE OF THE CONSTRUCTION DIVISION TO THE 
ACQUISITION DEPARTMENT HEADS 


AS previously stated, one of the primary values 
Memenaving a central point of contact within the EFD 
for the ROICC offices is that it provides the Head of 
the AcquiSition Department with a readily accessible 
body of knowledge concerning project status and ROICC 
activities. 

Table 15 shows the value to the Department Heads, 
Ot five of the eight Construction Division functions 


Meetead in sub-chapter B3.5.1. The functions omitted 
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were those dealing with the Construction Divisions 
Besponsibility to coordinate and monitor the EFD's 
labor relations and safety programs and their respon- 
mepility to perform the ROICC function at remote 
isolated sites. 

In a sevarate question the resuits of which 
were reported in Table 7 the Department Heads, with 
Seueeereeption of the Chesapeake Division, reported that 
they obtained 45 percent of their information concern- 
mg ROICC activities from the Cynstruction Division, 
which was by far the largest source of their information. 
Obviously the services the Construction Division 
performs are extremely valuable in the minds of the 
Acquisition Department Heads. 


meee PROBLEMS IN THE ACQUISITION PROCESS FROM THE 
Beet LON DEPARTMENT EEADS' POINT OF VIEW 


In order to put the various problems discussed 
Mee the acquisition process in perspective the Acguisi- 
tion Department Heads were asked what percentage or the 
total problems in the design and construction process, 
Chat came to their attention, would they assign to 
the following four categories: 

(1) Problems under the ROICC control such 


asec mmely comevetion, poor quality. 
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(2) Problems in the plans and specifications. 


(3) Customer problems, such as, customers changing 
their minds. 

(4) All others to include, unforeseeable site 
conditions, national material shortages that 
were unknown at the time of design, changed 
operational requirements that a customer would 


not have anticipated. 


The Southern Division's Department Head felt 
he could not assign percentages to the above categories 
with reasonable accuracy. The responses of the other 


tnree are shown in the following table. 





ee ee me ce Se * ee 


fee 16 «PROBLEMS IN THE ACOUTSTTION PROCESS AS SEEN 
Bree ACOULS YT ION DEPART EN? HESDS 


(figures in percentages assigned by each 
Department Head) 


Problems Problems Customer 

Under ROICC in Plans & Caused 

Contre | Speci ricaeiOns Probiers Other 
NORTHERN 25 25 25 255 
souTHERN ‘4? 
WESTERN G0) Z0 30 20 
CHESAPEAKE i5 290 50 5 
AVERAGE 23 pas a6 17 


(A) The Department Head feit he csuld not assign per- 
centages to tne above categories with reasonable 
qeecubacy. 


SOURCE: Telephone interviews with the Acquisition 
Department Heads 
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The Acquisition Heads were then asked, with respect 
to the problems that they had said were under the ROICCs 
control, what percentage they would assign to five 
problem categories. Table 17 shows the responses to 
this question. 

Although these figures are rough approximations 
based on impressions and do not represent all four 
EFDs they do give an order of magnitude to the various 
problem areas from which the more specific problems 
discussed elsewhere in the Thesis can be put in per- 
spective. As the question to the Department Heads was 
phrased, “problems that come to your attention," the 
figures in Tables 16 and 17 do not represent all the 
problems but should represent all major problems. 
Although the nature of the problems concerning the plans 
and specifications that reach the Department Head may 
not contain the same proportional composition of sub 
problems that have been determined to exist at the 
ROICC level there is no reason to believe that what the 
Department Head sees is not representative of the pro- 
blems viewed by the ROICC. Therefore this will be 
assumed to be the case. As such Table 9, which shows 
how the ROICCsS view the problems in the plans and 
specifications, can be restated in terms of Table 16 


which shows the percentage cf the problems in the acaqui- 
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Bition process the Acquisition Department Heads attri- 


bute to the category, "problems in the plans and specifi- 
cations". Ina like manner Table 17 which snows the 
Beoolems under the cognizance and general control of 

the ROICC can also be restated under the overall 

Gategory “problems under ROICC control“ (in Table 16). 
Table 18 shows Tables 9 and 17 restated with respect 

to the overail problem categories identified in the 
column headings of Table 16. 

Beeaceition to restating Table 9 and 17, Table i8 
classifies the problems as management, technical and 
@ener. This ciassification is based on the tvve of 
Skills and level of authority needed to solve each 
problem. The solution the category of problems in 
column 3 Table 18, "Customer Problems", which includes 
problems such as customers changing their minds is 
memem@gh the application of behavioral’ skills, through a 
thorough understanding of the flexability and rigidity 
of the various aspects of the acquisition prcecess, 
and through an understanding of both the overall and 
the immediate operational environments within which 
the customer is operating. This problem clearly 
requires a management perspective, as do the vroblems 


Uncer ROICC control (column 1, Table 18) "socr customer 
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Pelations" and “poor contractor eee a Sub-chapter 
meee s.2 presents a similar argument for why the 
solution to three of the four problems in the plans 
and specifications (column 2, Table 18) identified in 
Table 9 require management action and why only the 
BroDplem “other aspects of poor design" is within the 
technical control of the Design Division. The two 
problems under ROICC control, “inadequate inspection” 
@nda “poor contract administration procedures" are 
Classified as technical as their solution is through 
m@mproving the technical knowledge of the ROICC staff 
in these areas. 

In summary, about 7 percent of the major problems 
experienced by Acquisition Departments as seen by the 
Acquisition Department Heads are the technical respon- 
Sibility of the Design Division, about 10 percent of 
me problems are technical responsibility of the ROICC 
and about 61 percent of the overall problems can be 
Classified as management problems. The remaining 
22 percent of the problems as seen by the Acquisition 
Pepartment Heads, fall in the "other" category. 
Although the estimates supplied by the Acquisition 
Department Heads are very rough the order of magnitude 


Berongly suggests the major problems, by a considerable 








-168- 
SECTION B, RESEARCH FINDINGS 
CHAPTER 4 CONSTRUCTION CONTRACT ADMINISTRATION 
B4.1 CHAPTER OVERVIEW 

This chapter will examine several of the diff- 
erences and similarities between the ROICC offices 
of the four EFDs under study. 

As explained in Chapter Bl the four EFDs have 
meeetai of 60 ROICC offices. Of these 60, 15 are in 
the Northern Division, 16 in the Southern Division, 

19 in the Western Division and, 10 in the Chesapeake 
Mevieton. Of the total of 60 offices, 13 placed more 
See b> Million dollars of work in place during FY 75 
@aeetor the purpose of the Thesis have been classified 
me large offices, 18 offices placed from 5 to 15 
Million of WIP and are classed as medium sized offices, 
and the remaining 29 offices placed between 1 and 5 
Mielion dollars of work in place during FY 75 and are 
Classed as small offices. 

Figure 17 shows the ROICC offices by their 
geographical location and their size classification. 
MS Can be seen almost all of the offices are located 
Meare the Atlantic, Pacific or Gulf Coasts. 

After identifying the fornal functions of the 
ROICC and generally describing the ROICC office organiza- 


tion, ROICC staffing and workload will be evaluated 
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for each EFD over a five year period in order to 

identify the magnitude of the gap between workload 

and staffing that occurs in peak and slack periods. 

An attempt will then be made to find a basis for 
comparison between the EFDs. The comparison which occupies 
meeoe portion of this chapter will result in redistri- 
bution of each EFD's ROICC personnel based cn the work 

in place and number of contracts for each ROICC 

office considered simultaneously. 

This comparison will be followed by a brief 
discussion of future workload and a discussion of the 
results of a recent NAVFAC "market survey". 

mea further discussion of ROICC performance 
indicators ROICC offices will be sorted by those who 
met over 50 percent of their promised beneficial 
Occupancy dates (BOD) during FY 75 and those who 
Gid not. The differences in these two groups will 
then be evaluated. 

Mime chapter will then turn to a discussion of 
the Navy's inspection process which will include a 
discussion of the current use of inspection planning 
techniques, and the role of the Navy inspector. 

The chapter will conclude with an evaluation of 


mie ROICC’s involvement in the design process. 
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eee. ReEoLDENT IN CHARGE OF CONSTRUCTION FUNCTIONS 


are: 


the 


The functions of the ROICC as formally described 


fAdminister the contractor Labor Relations 
Program and the Construction Safety Program. 


Supervise the execution of contract work 
within assigned area, and prepare all 
routine and technical reports. 


Inspect all contracts assigned... 


Maintain liaison with the Engineering 
Division of the activity public works 
department and the ..j. (EFD) or the A-E 

firm in preparation of plans and specifica- 
tions for projects to be accomplished within 
the authority assigned. 


Assign and provide techical assistance to 
activity inspectors. 


Negotiate change orders and provide members 
for change order boards as appropriate. 


Process contracter payment re@gwests. 


Provide liaison between the activity and 
mete ww. (ED). (17) 


Essentially the ROICC is responsible for taking 


Contract at the point of award and insuring that 


17. WESTNAVFACENGCOMINST 5450.1A, 8 Jan. 1973 (other 


memo Ss functional statements contain identical or 
nearly identical language). 
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it is built in accordance with the plans and 


Specifications, for accepting the finished facility 
for the Navy and for turning it over to the customer 
for his use. As the ROICC does not have any contract 
emenority by virtue of his position as ROICC, the 
Sontract instruments he executes are executed in the 
meme Of the field OICC or the EFD. As previously 
explained the field OICC and the ROICC are the same 
person in most instances. 
B4.3 ORGANIZATION 

Ome organization of the ROICC offices differ 
Me there is no rigidly established organization 
form, however almost all of their personnel can be 
Categorized into three groups, inspectors, clerical 
and procurement personnel, engineers and CEC 
officers. Overall approximately 1/2 of the personnel 
are in the former category and about 1/4 in each of 
the latter two categories. Full time officers and 
engineers about equally divide the 1/4 of the total 
they represent. Additional duty officers are not 
counted in these figures. Less than 2 percent of the 
personnel fit in other categories. 

Fach of the 60 offices is under the charge of a 
mee Officer with the title Resident Officer in Charge 


of Construction. The grade levels of these ROICCs 
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range from full time Commanders or additional duty 


Mypecaans in the case of large offices, to an, additional 
@uty Lieutenant in the case of the small office. 
Almost without exception the additional duty personnel 
have their primary duty as Public Works Officer. Of 
the sixty offices there are only 7 full time ROICCs. 
The involvement of the additional Cuty ROICC will 

Vary from periodic reviews of the office's operation 
to spending two to three hours a day solving ROICC 
beoblems. Full time officers assigned to the ROICC 
staffs range from six in one of tne larce offices to 
none in some small offices. 

Generally the officers and engineers act as 
Bem@eract administrators, project managers (construction 
phase only) and office managers. The inspectors inspect 
the work, administer the labor relations and safetv 
Programs and perform a number of administrative tasks 
Mesociated with each contréct. Tne procurement 
Specialist, which is a sub-prcefessional grade, performs 
the many administrative tasks associated with contract 
administration. In small offices the procurement and 
Clerical functions are usually performed by one person 
but they are separated with more specialized personnel 
performing these functions in the larger offices. 


Almost all of the personnel in the “other" category 
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@re in the larger offices where even further specializa- 


tion can be afforded. These "other" pexsonnel include 
draftsman, engineering technicians, and professional 
Grade contract specialists. 

Table 19 shows the percent distribution of 
personnel in each category by EFD. These figures are 
Beeed on the manpower listing of 31 December, 1974, for 
the 60 ROICC offices under discussion. As can be seen 
the only significant differences in this distribution 
when sorted by size of ROICC offices, is that there 
mee 6 percent more officers and engineers in the large 
@rtices and 5 percent more procurement and clerical 
Personnel in the small offices. At least part of the 
memmer can be explained by the fact most of the 7 
full time ROICCs are in the larger offices where the 
medium and small sized offices have additional dutv 
meeccs. The latter is a result of the inefficiency 
in the size of several very small offices that are 
forced to employ a full time secretary where less than 
@ full man year is required. 

As can be seen from Table 19 the Northern, Southern, 
ana Western Divisions have an almost identical distri- 
bution of personnei types. The Chesapeake Division 
has more engineers and officers, and significantiy 


fewer inspectors. The fact that a greater percentage 
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of the Chesapeake Divisions workload is composed of 
MempLex R&D type facilities may account for at least 
met Of this difference. 
B4.4 STAFFING AND WORKLOAD 


Me.o.e.)1 VARIATION IN ROICC OFFICE PERSONNEL AND 
mors IN PLACE LEVELS 


In order to determine if there were any consis- 
Mimic trends in the amountof output, work in place, 
with relation to input, personnel, for the four EFDs 
the relationship of these two figures was examined 
over a five year period. In order to compare the 
actual workload a constant dollar was used which was 
derived using the Engineering News Record Building 


Cost Index. For reference Figure 18 shows the number 


of personnel in each EFD's ROICC offices over the last 


five years. Table 20 shows WIP, in FY 71 dollars 


per man year. 
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FIGURE 18 


ROICC PERSONNEL BY ENGINEERING FIELD DIVISION 
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SOURCE: Manpower Listings for years shown, NAVFAC. 
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TABLE 20 HVUGINERPRING FIELD DiIVISILGOM WIP mm 
CONSTANT FY 71 DOLLARS DIVIDED BY 
Tr NUMBER OF ROICC OfFIGE PERSOMMIEL 


(figures in millions of collars per man) 


Fiscal Year ia J2 12 74 74 Bviemagec 


NORTHERN oo0 a7.) ne | ~ 426 41 46 
SOUTHERN -49 48 .@3 ~49 wa 2 
WESTERN -43 i232 tb ~49 49 20 
CHESAPEAKE hd -44 .48 oon 66 wo 
AVERAGE 245 rr} | . oa a? moet 


Se@ence: Historical WIP figures supplied Ly the 
Program IV Coordination Orfice, NAVPAC, 
end personnel figures are from the man- 
power listings, Constant dollars were 
obtained from ENRs Building Cost Index. 
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A reasonable method of determining staffing levels 
would be on a three to five year workload average. 

In order to compare the differences between the work- 
load and staffing levels of the four EFDs over a five 
year period each EFD's workload was graphed with 
relation to their personnel strength. The personnel 
and workload scales were adjusted on the basis of 
the five year constant WIP per man year average 
derived in Table 20. This adjustment was made by 
first setting the personnel scales and then multipiy- 
ing each number on the personnel scale by the 5 

year WIP/man year average, The product of this 
calculation is the WIP scale. Figures 19 - 22 show 
graphs developed in this manner for each of the four 
meDS. As the graphs do not compare the EFDs with 
Gach other (they only compare the workload with the 
personnel for a given EFD) the variations above and below 
the crossing of the two lines should balance to zero. 
Further when the WIP line is above the personnel line 
the workload is greater than the staffing, and when 
the personnel line is above the WIP line the EFD is 
in a slack period with comparison to their workload. 
If the EFD hag been staffed at their average workload levei 


for each of the years shown the staffing and 
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FIGURE 19 


NORTHERN DIVISION ROICC OFFICES. 
CONSTANT WIP IN FY 71 DOLLARS PLOTTED AGAINST ROICC PERSONNEL 
WITH SCALES SET ON THE BASIS OF THE 5 YEAR AVERAGE 
OF WORK IN PLACE PER MAN YEAR. 
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SOURCE: Constant WIP scale adjusted to personnel scale on basis of 5 year WIP/man year average 
derived in Table 20. Personnel from Figure 13. FY 71 constant WIP from Figure 8. 
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FIGURE 20 


SOUTHERN DIVISION ROICC OFFICES 
CONSTANT WIP IN FY 71 DOLLARS PLOTTED AGAINST ROICC PERSONNEL 
WITH SCALES SET ON THE BASIS OF THE 5 YEAR AVERAGE 
OF WORK IN PLACE PER MAN YEAR. 
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FIGURE 21 








WESTERN DIVISION ROICC OFFICES. 
CONSTANT WIP IN FY 77 DOLLARS PLOTTED AGAINST ROICC PERSONNEL 

W!ITH SCALES SET ON THE BASIS OF THE 5 YEAR AVERAGE 
OF WORK IN PLACe PER MAN YcAR. 
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FIGURE 22 


CHESAPEAKE DIVISION ROICC OFFICES. 
CONSTANT WIP IN FY 71 DOLLARS PLOTTED AGAINST ROICC PERSONNEL 
WITH SCALES SET ON THE BASIS OF THE 5 YEAR AVERAGE 
OF WORK IN PLACE PER MAN YEAR. 
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derived in Table 20. Personnel from Figure 18. FY 71 constant WIP from Figure 8. 
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workload lines would be identical. As can be seen 
ies Examining these four figures the magnitude of 
the differences between the two lines vary between 
each EFDs. The largest variation for the four EFDs 
is noted in Figure 20. The Southern Division went 
from a moderately slack period in fiscal years 71 
mempeugh /4 to a tremendous peak in FY 75. If these 
figures are representative of the actual workload 
(they consider only one aspect of workload, dollars) 
one would suspect that the level of the Southern 
Division's performance in FY 71-74 would be signifi- 
@emcly higher than their 75 level. As their workload 
1s expected to decrease in FY 76 there is little 
justification to add permanent staff to handle the 
Mme year increase. This would mean that the Southern 
Division should not have been considered to have the 
Same capability during FY 75, as the Western or 
Northern Divisions who by this analvsis were in a 
Slack period. (Figuresl9 and 21). 

However these figures only compare the EFD with 
itself and only with respect to the dollar value of 
their workloads. The figures do not indicate what 
differences, if any, there are between the staffing 
and the other factors that effect actual workload of 


the four EFDs. 
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As a first step in examining some of the other 
factors effecting workload the three size categories 
of ROICC offices were examined, in terms cf their 
efficiency. 


meee «=VARIATION IN COSTLINESS OF THE THREE SIZE 
SrrocOkime OF ROICC OPFICES 


AS one would suspect the larger ROICC offices 
are considerabiy less costly than the smaller 
ones. In fact the costliness of the large offices is 
Mmiy aqoout half that of the small offices. 

The figures in Table 21 show the WIP per 
meee: «for FY 7/5, by BFD and size of ROICC offices. 
As WIP figures were not available for ROICC offices 
ever the last 5 years it was only possible to 


examine FY 75. 
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Meebe 21 FY 75 WORK IN PLACE PER MAN YEAR, BY EFD 


Poe USE AE ChPEGek: OF  ROICC "Orrice 
(figures in millions or dollars per man) 


Large ROICC Medium ROICC Small ROICC Other 


NORTHERN #6°5 iO 47 1.08 
SOUTHERN 5 Ui isis PEO 20 24 
WESTERN oe #5 ~43 36 
CHESAPEAKE heZ0 61 . 64 14.80 (A) 
ALL ROICC 

eee ICES lle? slap 64 


Mm) this figure revresents WIP for some of the 
Chesapeake Division's special responsibilities. 


meumoh; WIF figures from CMS June 75 report, and 
personnel figures from 31 Dec. 1974 manyvower 
iPusiangs . 
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The figures in Table 21 suggest that an EFD 


with most of its work administered by large ROICC 
offices will be less costly than an EFD with most 

of its work administered by small ROICC offices. 

(the term costly is used here instead of efficiency 
as the differences between the size category of offices 
in terms of output per man year is largely a result 
of the differences in scale and not a result of the 
Mrectices of the personnel in those offices. As such 
both large and small offices may be working at the 
same level of efficiency while the small operation 

is twice as costly). Table 22 shows the percentage 

of each EFD's workload administered in the three 

Size categories of offices. 

[ienis apparent from Table 22 that the Sowthern 
Division had over two thirds of its workload admin- 
istered by large ROICC offices in FY 75 and the 
Morthern Division had about one third of their oe 
load in large offices. As small offices are twice 
as expensive as large ones this difference in the 
MOrthern and Southern Divisions should effect the 
differences in the costliness of their two operations, 

Another significant factor is the number or 


Bentracts.it takes more people to administer more 
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PERCENTAGE DISTRIBU ION 
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(figures in parenthesis number of 
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PeaeGe 22 
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NORTHERN 36.5 
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AVERAGE pines 
(iy 


SOURCE: 


Medium 
ROICC 


ee eas. 
(dy) 


1G. 7 
(3) 


ek 
(8 ) 


Lee] 
(2) 


24.6 


(18) 


Small 


ROLCC 


2) gO) 
(9) 


1235.3 
(7) 


CS ae 
(8 ) 


ores 
(5) 


i>. & 


(29) 


Other 


Zell. 


WIP figures from CMS June 1975 reports 


Total 


100% 
(15) 


100% 
(16) 


100% 
(> 


100% 
(10) 


100% 
(60) 





a° 3 





=hgo= 


contracts even though the dollar volume remains the 
same, aS certain administration tasks must be performed 
for all contracts regardless of their size. The pro- 
blem in dealing with this variable is that it can only 
be considered ina three dimensional way Since the two 
dimensional relationships of people to number of con- 
tracts and work in place to number of contracts have 
ne correlation. This is so because some offices have 
a relatively large number of people and few contracts 
and others have relatively few people and relatively 
large number of small contracts. (See Appendices F, 
G, and H for a comparison of those figures for each 
office). As such the number of contracts is only 
meaningful when it can be compared simultaneously 

with WIP and man years expended. 

However, it 1S possible to derive a meaningful 
two dimensional relationship between man years 
meeenumber of contracts by reducing both figures to 
Mot Quantities. To do this the number of contracts 
was dividec into the WIP for each office which yields 
the figure, average WIP per contract. To reduce 
Man years to a unit quantity the man years expended 
by each ROICC office in FY 75 was divided py its work 
in place. The following discusses the derivation of 


meme average WIP per contract figure and its validity. 
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B4.4.3 AVERAGE WORK IN PLACE PER CONTRACT _ 

As explained in sub-chapter Bl.4.2 a figure which 
matches the WIP produced in a fiscal year with the 
number of contracts that produced it 1S not available 
in the CMS, ner for the purpose of measuring workload 
would such a figure be any more Meaningful than other 
Pigumes which can be extracted irom the system. 

Mee ROICC'sS work starts before a construction con- 
tract 1S ever awarded with reviewing the plans and 
Meecificaticns. He is called on during the 

Dagding period to escort the bidders to the con- 
Meruction site and find answers to their auestions 
concerning the plans and specifications. Immediately 
after the contract iS awarded the POICC office has 
menumoer of administrative tasks that must be per- 
formed. Because of mobilization time and long lead 
Material and equipment Geliveries it may be several 
months after tne award of the contract before the 
Bemeractor places any work. During this time there 


Memmormally very little work for the ROICC office. 
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At the other end of the contract the same problem 
occurs with some contracts remaining open without 
producing WIP for months waiting for events such 
as a claim settlement or completion of administrative 
requirements like the contractors submission of 
mas built" drawings. Again during this period there 
Be normally very little work for the ROICC office. 
As a result the CMS does not attempt to compile 
me number of contracts administered in a given 
period. The only figure which is readily available 
from the system is the number of contracts "on the 
Beers at a given point in time. The figures used 
mere those ‘on the books" as of June 1975. 

Figure 23 shows the average size of contracts 
for each EFD based on the number of contracts 
awarded during each of the fiscal years shown and 
the award amounts. These figures were taken from 
Bme Construction Summary Report which is submitted bi- 
@am@eariy. Although not matching WIP with the contracts 
mnat produced it they do match the number of contracts 
awarded with their initial contract value which can 
be thought of as WIP potential. Taking the total of 


Me average size of contracts for FY 74 and FY 75 





-192- 


FIGURE 23 


AVERAGE SIZE OF CONTRACTS AWARDED IN CONSTANT FY 71 DOLLARS 
BASED ON THE NUMBER OF CONTRACTS AWARDED 
DURING EACH OF THE FISCAL YEARS SHOWN AND THEIR AWARD AMOUNTS 
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(a number of contracts active in FY 75 were awarded in 
FY 74) produces a set of figures which have reiative 
differences very similar to the figures taken from 
the CMS, and as such suggest that the CMS figures 
provide a reasonable reiative revresentation of 
contracts administered by the four ErDs during FY 75. 
A comparison of these two sets of figures is shown 
faretable 23. 

As can be seen, Table 23 indicates that the 
number of contracts taken from the CMS is represen- 
tative of the workload potential of the fcur EFDs. 
B4.4.4 ROICC CHE Cin Day TALION Uke 2Gr Stay ENG 

In order to weigh the differences petween 
each EFD's workload/staffing levels considering the 
influence of the added variable average WIP per con- 
tract, this variable was graphed for each ROICC 
office against the man years the office expended per 
Million dollars of work in place (Figure 24). A curve 
was mathematically derived to fit the 60 ROICC offices 
each represented by a point on the graph. (the equation 
for the curve is Y =.6404 x oa ee ec! Beare ws oe 
mermalized man years and x is the average WIP per 
Sentract). The ccefficient of correlation for this 


Goo) (ine meOerr cient chcorre= 


(9 


eumwe, (Figure 24) 1 


lation is a measure of the degree to which the two 
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Mmepobe 23 CORPARISON OF THE AVERAGE SIZE OF 
CONTRACTS FOR FY 7/4 ABD FY 7/75 WITH 
FY 75 AVERACE Wo PePER CONTRACT 


(fiest tao columns wm mallioms of dollhers) 


Average size FY 75 Percent 
of contracts average average 
PY.74™% Fy 75 WIP per size of con- 
combinee (1) eontract memes 1s of 
(2) WIP per 
een Gract 
NORTHERN - 180 ~122 147-5 
SOUTHERN 3tG 2 5250 144.3 
WESTERN -368 wad > ima. 2 


CHESAPEAKE .204 E39 146.8 


BeURCE: (1) Figures were taken from the Contréc 
Smmaly Revere: tox LY feand FY 7/5, 
Figure 23. 


(2) Both WIP and number cf contracts 
taken from the Ge June /=2 reports. 
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FIGURE 24 


RELATIONSHIP OF THE FY 75 AVERAGE WORK IN PLACE PER CONTRACT 


Man years/(Millions Dollars) 


SOURCE: 


FOR ALL ROICC OFFICES TO THE MAN YEARS EXPENDED 
PER MILLION DOLLARS 
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Mariables are related. A high correlation, that is 
all points falling on the curve or line would be l, 
no correlation would be 0). The method cf least 
Squares (straight line ) was also tried, which result- 
Me in coefficient of correlation of .549, which in- 
Gicates that the curve is a slightly better fit. 
meetcmough the curve does not have a high correlation 
it does have a significant one. 

The fact that more personnel are required as the 
number of contracts per unit of workload increases 
Seeeecreacively verified. Thewfart that the coefficient 
Was not higher simply means that there are other 
variables effecting the differences between workload 
and staffing. Perhaps the most significant of these 
other variables, the distribution of workload between 
Size categories or offices, has already been demon- 
Strated to have a significant effect on the workload/ 
staffing relationship. 

Figures 25,26 and 27 show the relationship of 
the average WIP per contract to the unit of man 
years per million dollars WIP, for each of the three 
size categories of offices. Again both a power and 
curve and a straight line were mathematically derived 
for each graph. The coefficient of correlation for 


each method is as follows: 
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FIGURE 25 


RELATIONSHIP OF THE FY 75 AVERAGE WORK IN PLACE PER CONTRACT 
FOR LARGE SIZED ROICC OFFICES TO THE MAN YEARS EXPENDED 
PER MILLION DOLLARS 
LARGE OFFICES 


3.25 
3.00 
275 


2.50 


Work in Place 


2.00 


Man years/(Millions Dollars) 


lay o 


150 


w25 


1.00 





.100 .200 .200 .400 .s00 .600 


Average Work in Place (Million Dollars} Per Contract 


SOURCE: WiP and number of contracts for each ROICC office irom NAVEFAC's Construction 
Management System, June 1975. Personn2: figures from NAVEAC’s Manpower Listing, 
31 Dec. 1974 Line derived using metnod of lesst squares. 
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FIGURE 26 


RELATIONSHIP OF THE FY 75 AVERAGE WORK IN PLACE PER CONTRACT 
FOR THE MEDIUM SIZED ROICC OFFICES TO THE MAN YEARS EXPENDED 
PER MILLION DOLLARS 
MEDIUM OFFICES 
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SOURCE: WIP and number of contracts for each ROICC office from NAVFAC’s Construction 
Management System, June 1975 Personne! figures from NAVFAC’s Manpower Listing, 
31 Dec. 1974. Line derived using method of icast squares. 
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FIGURE 27 


RELATIONSHIP OF THE FY 75 AVERAGE WORK IN PLACE PER CONTRACT 
FOR SMALL SIZED ROICC OFFICES TO MAN YEARS EXPENDED 
PER MILLION DOLLARS 
SMALL OFFICES 
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SOURCE: WIP and number of contracts for each ROICC office from NAVFAC's Construction 
Management System, June 1975. Personnel figures from NAVFAC’s Manpower Listing, 
31 Dec. 1974. Line derived using method of least squares. 
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Large Medium Small 
Giri wces Offices Offices 
Power 
Curve ~ me, . 646 IZ 
Straight 
Line 764 .659 eo 


As could be expected the coefficient of corre- 
@mitaon for the large offices is higher, where because 
of their size the difference in each contract tend 
to average out . On the other hand the small offices 
can be highly affected by just one or two large 
reracts. 

Looking at Figure 27 it is noted that there is 

a tremendous variation in man years on the left hand 
Side of the graph. (hence the lower correlation). In 
order to determine whether this resulted from a 
Variation in office staffing or whether it was caused 
by the inefficiency of personnel in the small offices, 
WIP was plotted against man years per million dollars 
Of workload. Figure 28 shows a cefinite decrease in 
efficiency as the workload decreases. It also shows 


tremendous variation in staffing for the same workload. 


Man years/(Millions Dollars) 
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FIGURE 28 


RELATIONSHIP OF FY 75 WORK IN PLACE 
FOR SMALL ROICC OFFICES TO MAN YEARS EXPENDED 
PER MILLION DOLLARS 
SMALL OFFICES 
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In fact the variation in man years per unit for the 
same workload is as great or greater than the vari- 
et#on Ym Man years per unit for the extremes in work- 
load. This variation may - influenced by the fact 
that one man year makes up a large percentage of a 
small office's staff (as noted in Appendix H the number 
of personnel in the small ROICC offices vary from three 
=> fourteen). 

As can be seen from Figures 25, 26 and 27 the 
Variable of office size significantly changes the 
Slope of the line, where it took 1.3 man years to 
administer 1 million dollars worth of WIP when the 
average WIP per contract was .100 million doliars 
me a large office, it took 2.20 man years to admin- 
ister the same work ina small office. 

The problem with this two dimensional comparison 
is that in order to arrive at a normalized number of 
personnel that would have been required by each office 
if it had been staffed to the average (represented 
by the least squares line) the unit figure must be 
multiplied by another variable; work in place. fThis 
introduced an error in the calculation. Although the 
effect an office's WIP has on its staffing levels has 


been partly considered by dividing the offices into 





Se 


three size categories there are still some differences 
within each size category. 

In order to take this additional factor into 
consideration a multiple regression was performed for 
each of the three size categories. 

The equation for this calculaticn is: 


Zea t+taxtayY 
O 1 2 


Where asr ay and a, are coefficients determined by 


the regression, Z2 1S man years expendea, = 1S WIP 
and y is number of contracts. The coefficients 
derived for the three size categories of offices are 


as follows: 


a ay a5 
Large Offices = ae Bs - ee 
Medium Offices - ley las 1 
Small Offices 26> Baa Bs Oya 


mime coefficient of correlation for the three size 


Categories of offices was calculated using the equation: 











- 208 
Where 2 is the redistributed number of man years and 5 
equals the total number of personnel in each size 
category divided by the number of offices in that cate- 
Gemy. There is a question whether R or R* is a better 
measure to fit. Many authorities believe R2 to be 
better. R was used here so the following coefficients 
could be compared with those calculated for the two 
dimensional regression where, (particularly for the 
method of least squares) R 1S considered to be the 
Standard method for describing the degree of cor- 
relation. 

Large Medium Small 
Multiple Regression oor 701. . 346 
AS can be seen the coefficient 1S significantly higher 
than the method of least squares coefficient for the 
large and medium offices and slightly lower for the 
small offices. 

Using the multiple regression equations the number 
of man years required, if each office had been staffed 
to the average (within each size category), was then 
determined. Table 24 shows tne product of this cal- 
culation for each EFD and each size category of office. 


The figures do not total zero because of a rounding error(the 
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calculation resulted in fractions of man years which 
were rounded to whole man years). 

Table 24 indicates that the Western Division was staff- 
ed significantly over the average during FY 75 while 
the Chesapeake and particularly the Southern Division 
were staffed significantly below the average con- 
sidering WIP and number of contracts simultaneously. 
Where the difference between the personnel and WIP 
Curves in Figures 19 to 22 showed the relationship 

of WIP and man years for each EFD, Table 24 shows 

the difference between EFDs and considers the addi- 
Seenal variable, number of contracts. If this com- 
parison reflects the CGifferences in each EFD 

ability not only does each EFD need to be judged in 
relation to the peaks and valleys in their own workload 
but the differences in their average staffing levels 
meeds to be considered when comparing EFDs. Unfortunate- 
ly the figures for WIP and number of contracts were not 
readily available at the ROICC level for FY 71 

through FY 74, so it was not possible to compute the 
five year average considering these variables. With- 
out such an average it is impossible to tel! how much 


the figures in Table 24 reflect basic differences in 





-207- 


staffing levels and how much their differences re- 
flect the nature of their FY 75 workload. However, 
the differences are large enough so that they do 
Suggest that Significant differences in basic 
staffing levels exists. 
B4.4.5 FUTURE WORKLOAD 

Table 22 indicates that 55.3 percent of the work- 
load during FY 75 was administered by large ROICC 
offices and 24.6 percent of the work was administered 
in medium sized offices. In order to determine how 
the projected future workload might effect this dis- 
tribution among the two top size categories of ROICC 
offices, the projects in the MCON data bank were 
ee@meeca by ROICC offices and EFD. Table 25 shows the 
merkload for each EFD and size category of ROICC 
office from program year FY 72 through program year 
FY 78 and includes all of the projects in tne data 
bank that had not been assigned to a program in 
August 1975. Although there are a few projects 
Peogrammed out to FY 80, generally projects had not 
been programmec past FY 78. The projects that have 
been programmed have a greater certainty of being 


Paait than those that have not therefore, Table 25 
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separates these projects from the total and provides 
the percent of the total they represent. It should be 
noted that when viewing the figures presented in 
Table 25 that MCON represents amount 53 percent of the 
total work in place. However, the other workload 
tends to vary more or less proportionally to the 
MCON workload. 

As can be seen, generally, the big offices will 
stay big and the small offices will stay small. How- 
ever, there are several medium sized offices and one 
Meee Office that have significant future workloads. 
The offices which have a ovrogrammed workload of 
Sever 40 million, total 20 and include 11 of the 13 
large offices, 8 of the 18 medium offices and one of 
the 29 small offices. These offices account for 
71 percent of the total programmec workload. 
(Appendices F,G and uw show these figures broken down 
By ROICC office) 

Referring back to Figure 17 which showed the 
location of ROICC offices it is noted that a number 
Of ROICC offices are in the same geographical proxi- 
mMity. In order to determine what effect consolidating 
these ROICC offices would have on the workload dis- 


tribution the following possible candidates for con- 





—-29°9- 


G/61 3Snbny yYuegG eIPG NOGW =WOUNOS 


“yuPq eQep sy UT 
s3o00Coud pountabosdun [Te pue Of Ad YhnosrYyy 


Zi AA wory Syoolorad poummvahorad Tw (V) *adLON 
L°8 7° 007 9° 98r NYAHLO 
c°9T T° OBE {° 788 

TIVINS 

6b ¢ O°oPS e Ore’ T 
WAI CHW 

6°0S L° 891’ 7 G°SI9’@ 
JOUVT 
6°162'2 ¢ One's SQGdq 
WNOd WeLor 
€°§ 6° T6T ie SOS. aivadvsayo 
9°6P Tl’ peo’ igi ia A NUTLSIM 
6°CE €°SSL Qa°Z8E'T NYUFHLNOS 
coy g° 9OCE €°LZEL NUAHTUON 





(y) (Sa28TTOp 
jO SUOT][1W) 
yUeY eRe 


Te3OR = (SAPTTOP jo NOOW cya 

JO po SUOTT[TwW) uT PROTX%10M 
-wure 1b01d peuwuerzbo2a poqooloiad ¥ 
ZUBDI9g [e201 qUuDazAND PeAOL 





GL61T_ LSNONV SO SV SLOACOUd NOOW JO DOTAOVE 
GHL NO GdSvd GVYOTHYOM NOOW FYNALNA GNV LNAWEND Ge ATAVA 














-2 10 
solidation were considered; the three ROICC offices 
in the Philadelphia area, (East Pennsylvania, 
Philadelphia Area and Lakehurst), all tne ROICC 
offices in the Chesapeake Division, the two small 
offices below Charleston (Beaufort and Parris Island), 
the two ROICCs in the New Orleans area, (Gulfport 
and New Orleans), Camp Pendleton and El Toro, _— 
three ROICC offices in the San Francisco Bay area 
(San Francisco, Moffett Bay and North Bay) the 
three ROICC offices in the Seattle area (Bremerton, 
Seattle and Whidbey Island), and the two ROICCS in 
the Chicago area (Great Lakes and Glenview). 

This potential consolidation resulted in add- 
mee OMly one office to the over 40 million dollar 
meeegory, the Philadelphia area,and consolidating 
two offices that were already over 40 million dollars 
in the Chesapveake Division. However this does raise 
the programmed amount for offices with more than 40 
million dollars programmed to 84.5 percent of the 
motal. This suggests that over 8/10 of the workload 
during the next five years can be concentrated in one 


mera of the ROICC offices. 





m2 = 


Memo) |6REOLDENT OFFICER IN CHARGE OF CONSTRUCTION, 

PERFORMANCE INDICATORS 
eee! «6€©6©6DhMARARET SURVEY", FY 75 

During the spring 1975, NAVFAC, tnhrowgh its EFDs 

conducted a “market survey". The "market survey" as 
NAVFAC refers to it, was sent to the Public Works 
Officers at major activities. Each of these Public 
Works Officers was asked to rate the value and the 
Memeenctial, Separately, on scales of 1 to 9 for 
the major services provided by the EFD. There were 
a total of six questions in the Program IV portion 
of the questionnaire. Three of these questions were 
dealing with matters not pertinent to the Thesis. 
Of the remaining three, the RKOICC is responsible 
for the subject matter dealt with in one and shares 
the responsibility with the EFD for the other two. 
The latter three service ese cy, which dealt 
with the services the ROICC influenced are: 

(1) Quality of the day to day support pro- 

vided by the ROICC. 
(2) Timeliness of project compietion. 


(3) Quality of the end product. 
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The results of this "market survey", shown in 
the table below,are presented in terms of the percent 
of each service's rated value to its rated potential. 


ieee 26 RESULTS OF NAVFAC's 1975 “MARKET SURVEY" 
WElCH@ARE APPLIGHBLE TOsROICC OPERATIONS 


Day to Timely Sots fac — 

Day Ser- @omple= tory end 

vice tion product Byer age 
NORTHERN 96.4 7 ae 85.9 84.6 
SOUTHERN ooo 84.3 84.5 84.2 
WESTERN 90.0 8:5e85 oS 8iSxi0 
CHESAPEAKE 91.3 74.3 74.7 gO. 1 
AVERAGE 90.4 TSR Sales 2 


SOURCE: Results of the survey were provided py 
the NAVFAC Policy Planning Officer. 


Of particular significance is that the score 
has some correlation with the staffing differences 
discussed is sub-chapter B4.4.4. The Western Division, 
whose ROICC offices were staffed over the average with 
Bespect to their workload, in FY 75, had the highest 
score on the market survey and the Southern Division, 
which was staffed furtnest below the average,had 
the lowest score of the first three EFDs. The 
Chesapeake Division's score can probably be ex- 


meeoned by their nigh turnover and the fact they 
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were also staffed significantly below the average in 
py 75. 

The figures from the market survey suggest that 
the more resources and effort expended on each product 
the better the product, which is exactly what the figc- 
ures discussed in sub-chapter B3.4.3.3 concerning 
design performance indicated. tlowever the spread 
between 85.0 and 84.2 is extremely small, and the 
differences in the FY 75 staffing levels shown in 


Table 24 were relatively large. 
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meee 2) 8=62LTIMELY COMPLETION 
As previoulsy discussed (sub-chapter B2.5.1) one 
of the questions asked in the ROICC survey was “how 
Many contracts during FY 75 were completed on or before 
the beneficial occupancy date (BOD) you furnished 
the customer.“ The ROICCS were arbitrarily divided 
into two grceups, those ROICCs who met more than 50 
percent of their promised BODs and those who met less 
mmm 50 percent. Twenty-five percent of the ROICCs 
responding to the survey fell in the first group and 
75 percent in the latter group. The average of the 
BODs met in the first group was 63 percent and the 
range was 50-80 percent, while the average for the 
second group was 22 percent and the range 4-47 percent. 
Beaty percent of the first group was staffed at or 
over the average, where only 44 percent of the secona 
group was staffed at or above the average. Those 
staffed below average in the group with high BODs met 
were understaffed by an average of 3 man years per 
office while those staffed below the average in the 
second group were understaffed by an average of 4 man 
Wears per office. 
It. 1s interesting to note that 28 percent of 

_the smail offices were in the group with high BODs 


imet, 25 percent of the medium cffices were in this 
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Beem and Only 22 percent of the large offices. It 


mepears that the small offices pay more attention 

to meeting the completion dates. The percent of 

RO@ICC offices falling in the group with high BODs 

mec, by EPD were, Northern 45 percent, Southern 25 
Memeeetit, Western 20 percent and Chesapeake 0. It 

is also interesting to note that although the group 
with high BODs met had fewer offices staffed below the 
average they still had 40 percent in this category 

yet they met more than half of their BODs, while 44 
percent of the other group were staffed over the average 
ang didn't. This further verifies the conclusion 
reached in sub-chapter B3.4.3.3 that goal performance 
1s more a matter of commitment than resources. It is 
important to note when reviewing these figures, that 
meemougn the conrpletion of vorojects on or before the 
Bentcract completion date was a goal fer FY 75, it was 
not as vigorously pursued as the other goals, and in 
fact the reporting of this goal was dropped from the 
g0al report about half way through the year, undoubtedly 
for the reasons discussed in sub-chapter B2.5.1. 

84.6 INSPECTION AND CONTRACT ADMINISTRATION PROCEDURES 


34.6.1 CURRENT USE Of INSPECTION PLANNING AND CONTRACT 
ENFORCEMENT 


The growp with the high percentage of BOUDS met 


and those wno ha@ a low percent of BODs met had similar 
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answers to many of the survey questions. The striking 
differences were in the use of inspection planning 
techniques, the use of checklists, the use of contract 
enforcement meaSures, and the percentage of their 
customers that attend final inSpections. 
The three questions concerning inspection planning 
and team inspection in the ROICC questionnaire were: 
fl) Did your office develop formal. written 
plans for Navy Surveillance/inspection 
OneCOc. conbuactsmorator.inspection.~on 
GEher cOntraces, Cirmag FY 752" (The 
question was qualified by Stating that 
a Surveillance/inspection plan 1S one 
that includes, in detail, what will be 
inspected, how, when, and by whom.) 
(2) Did your office use statistical methods 
Or Similar sampling/decision making 
techniques to optimize your inspection 
Chtert, semaangeryY 75¢ 
(3) Did you use team inspection procedures 
for other than final inspections on 
contracts administered by your office 
during FY 75?" (This question was also 


qualified by stating that team inspection 
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is the utilization of a group of specia- 
lists to perform indepth inspection at 
tmemcritical points an a project s construc- 
e2on’. ) 
Each of the questions had a series of qualified 
yes and no answers (see the questionnaire Appendix a). 
The answers which stated that the ROICC would use 
these procedures if he hac an adequately trained staff, 
along with answers stating that the procedures were 
used, with at least limited success, were scored yes. 
All other answers were scored no. For the combination 
of these three questions the group with tne high BODs 


met, scored 73 percent of their total responses "no 


and only 27 percent "ves. The second group scored 


I] tt 


47 percent of their total responses "no" and 53 percent 


yes Only 17 percent of the answers indicated that 
the planning procedures were currently being utilized 
and two thirds of these were for team inspection. 

@me fact that the group with low BODs met used, or 

Meuld use if they had the capability, identified inspec- 
tion procedures much more frequently than the group 

with the high BODs met infers that the identified 


inspection procedures are not particularly relatea to 


the objective of meeting a BOD goal. 
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Although 73 percent of the first group marked 


fine@ “ P to 


the three questions concerning inspection 


planning, this group indicated that they used the 


procedures covered in the following two questions 


(which included developing checklists, a type of 


planning) 
BODSsS met: 


(1) 


(2) 


The 


mere extensively than the group with low 


On how many of your active contracts 
during FY /5 did you have personnel 

with the time to develop and utilize 
aveheeklist of all required submittais, 
tests, and shop drawings? 

Gn how Many orwyour active contracts cur- 
ing FY 75 did you have personnel with 
the time to develop checklists or othner- 
wise conduct a thorough check to insure 
that all maintenance manuals, warranties, 
certificates, as built drawings and other 
administrative contract requirements had 


been complied with before the final release?" 


average of the ROICCs in the first groupn had 


49 percent and 74 percent of their projects in the two 


categories respectively, where the second group had only 


40 percent and 60 percent of their projects in these 


same categories. 
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To determine the frequency of the use of the 


contract enforcement actions, the ROICCsS were asked 
on how many of their active SOntaacterauring HY 75 
did they employ the following enforcement actions 
meetorce contractor compliance: 

(1) Removal and replacement of defective 


materials or workmanship. 
(2) Withholding of payment. 
(3) Removal of incompetent personnel. 


(4) Stopping portions of the work due to 
defective performance/materials/ecuipment 


(excluding safety). 


) Formally threaten termination. 


foe Lermination. 


The percent of positive response for each of the 
six enforcement actions was totaled for each ROICC 
(600 percent possible), and then averaged for each 
meu. The average for the group with the nigh per- 
centage of BODs met, was 68 percent and the average 
For the other group was only 35 percent. With regard 
to their effectiveness this may be the most significant 
difference between the two groups. 


me Otmer Significant difference in the two groups 
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was the percentage of their final inspections that were 
attended by the customer. The group with the high BODs 
met stated that the customer attended final inspection 
on 80 percent of their projects where the customer 
attended the final inspections for only 62 percent of 
the projects in the second group. 

As indicated by the responses, inspection planning 
and team inspection techniques are not generally being 
utilized. This confirms one of the initial hypothesis 
made in the letter forwarding the questionnaire. The 
fact that tne techniques are not generally utilized may 
be a result of an intuitive recognition of their cost/ 
benefit. As viewed by the Acquisition Department Head 
(Ssub-chapter B3.6) inadequate inspection caused less 
than five percent of the major problems experienced in 
the acquisition process. Of tne problems at the ROICC 
level inadequate inspection would cause a larger percentage 
but it is the author's opinion, based on ROICC experience, 
that the percentage is still small and probably in the 
range of 10-15 percent. As the Navy inspector does not 
have the background to develop and monitor meaningful 
inspection plans this job would have to be accomplished 
By ROICC engineers. In light oz the other problems 


that face the ROICC he may well not be able to afford 
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the engineering effort required to perform inspec- 
tion planning where the maximum gain is oniy some 
improvement on the 15 percent of the problems he faces. 
In light of this reasoning the response of the group 
with high BODs met to the questions dealing with 
planning techniques make sense. 

The fact that only 25 percent of the responding 
ROICCs fell in the group with high BODs met may be 
largely due to the fact that tnere was not a formal 
mem at the ROICC bevel during FY 75 which established 
this as a specific goal. The responses to the survey 
Gealing with BODs met and other aquestions indicate 
that ROICCs utilize different procedures and suggests 
that ROICCs have different goals. 
mee o.2 THE NAVY INSPECTOR 

The Navy's inspection of construction performed by 
@entract has traditionally been carried out by the 
Navy Inspector. The title “Inspector"™ was changed a 
few years ago to Construction Representative for the 
Mhigher inspector grades. However, the term “inspector” 
will continue to be used throughout the Thesis as it 
more accurately describes the major portion of the work 
involved. Table 27 shows the percentages responding 
ROICCs assigned to the distribution of their inspecters' 


work effort, sorted by EFD and size category of ROICC 


office. 
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The most striking trend 1S in the amount of the 
inspectors’ time applied to “inspecting the work" for the 
three size categories of ROICC offices. The small 
offices are apparently applying 12 percent more of the 
inspectors’ time to this task than the large offices. 
Conversely the larger offices apply more of their 
inspectors' time to safety, resolving problems in the 
plans and specifications, and paper work. Yet all 
Mleeemo ze Categories of offices have nearly (within 
3 percent) the same proportion of inspectors to total 
staff (see Table 19). 

The major differences in the utilization of the 
inspectors’ time between EFDs appears to be, at least 
partly, explained by the distribution of each EFD's 
workload among the three office sizes (see Table 22). 
The Southern Division has the largest percentage of 
its workload in large offices whose inspectors spend 
the least percent of their time inSpecting the work, 
hence the Southern Division nas the smallest percent 
of tneir inspector's effort applied to inspecting the 
work. The opposite is true for the Northern Division 
which has most of its workload in medium and small 
Sazed Offices. This may also help to account for the 
fmaete that the Southern Diviszen has the highest 


percentage of its inspectors' work effort applied to 
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safety and paper work. 

A further insight into the use of the Navy inspector 
can be gained by looking at the differences in dependence 
the three size categories of offices have on the inspector 
for final inspections. The figures in Table 28 show the 
difference in the inspection procedures used on final 
inspections by the four EFDsS and the three size cate- 
gories of offices. 

Of significance is the tremendous reliance the 
small offices have on their inspectors. The ROICCs 
in small offices also stated that their custcmers 
only attended 38 percent of their final inspections. 
Undoubtedly most of the inspections the customers attended 
were the larger projects, in which the ROICC or nis staff 
engineers also attended. If this is true then the data 
Suggests that the inspector probably had the full respon- 
Sibility of accepting nearly half of the small offices' 
projects in FY 75. The medium sized offices depended on 
mie inspector for just over a third cf their final 
inspections and the customer attended 70 percent of the 
final inspections. Undoubtedly, the projects that the 
inspector verformea the final inspection on were tne 
smallest projects, which were probably among most of the 
BO) percent of the final inspections which the customer 


@r1a not attend. 
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The differences between the EFDs, in their reliance 
on inspectors to perform final inspections, seems to again 
be influenced by the distribution of their workload among 
the three size categories of offices, 1.e., the Southern 
Division which has the most workload in large offices has 
the least reliance on its insvectors for final inspections. 


Bae RESIDENT OFFICER IN CHARGE OF CONSTRUCTION, 
BYVOLVEMENT IN THE DESTGH PROCESS 


Currently ROICCS are only slightly more involved in 
the design process than the design engineer is involved in 
Meemeonstruction process. Eighty-five percent of tne 
ROICCS responding to tne questionnaire did not participate, 
in the slate, selection or fee negotiation procedures for 
fey or their contracts. Forty percent did not participate 
in any of the 39 percent design reviews, 27 participated 
in some of the 30 percent reviews and only 33 percent 
participated in 30 percent reviews for all major projects. 
Only 67 percent of the ROICCS responding to the survey 
attended 100 percent design review conferences cn all 
major projects. (The 30 and 100 percent design reviews 
are normally held only for major projects). 

With respect to the Gepth cf the ROICC review of 
plans and svecifications, 13 percent indicated that it was 
mielr policy to perform a thorough review, before the 
Bidding stage, of all plans and specifications, including 


Bevsewing technzcal as weil as functional items. Fifty 
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percent indicated it it was their policy to perform, before 
the bidding stage, a general review consisting of identi- 
fying repeated construction problems. It was the policy 
of the remaining 37 percent to perform, before the bidding 
stage, a thorough review on major projects and a general 
review on all others. (It is the stated policy of most 
EFDs that the ROICC should perform only a general review 
of plans and specifications). 

These figures reflect the ROICC's stated policies. 
However, they were only able to meet these intentions on 
Bo percent of their projects. On an additional 15 percent 
of their projects they were not, able to perform a review 
Mattie thne bidding stage, and on 22 percent of their pro- 
jects they were not able to perform any review. The 
remaining 8 percent of the projects were reviewed before 
the bidding stage but were not reviewed to the desired 
depth. Overall the ROICCS responding to the questionnaire 
stated they were only provided plans and specifications by 
the EFD to perform reviews at the 30 percent CGesign stage 
on only 20 percent of their projects. The responding 
ROICCs also stated that they performed a review at the 
Site with plans and specifications in hand, on only 32 
percent of their projects. Table 29 shows.a breakdown of 
these figures by EFD and by size of ROICC office. 


Of significance is the fact that the Western Division's 
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ROICC offices reviewed Significantly fewer designs yet they 
tied with the Northern Division having the lowest total 
DADS identified problems that were the responsibility of 
the Design Division (Table 10). This fact may be partly 
accounted for by the fact that the Western Division had 
next to the largest percentage of its Acquisition Depart- 
ment including ROICC office personnel in Design (Figure 13). 

If this is true then the data indicates that the 
number of personnel in the Design Division has a greater 
influence on the quality of design than the ROICC review 
of plans and specifications. This conclusion seems quite 
itegical. 

Although the ROICC review of the plans and specifica- 
tions may not be a major or even a Significant factor in 
design quality it certainly affects the ROICC staff's 
knowledge of the project which can do nothing but assist 
tne ROICC in performing nis asSigned tasks. It is also 
interesting to note from Table 29 that on the average the 
large offices review significantly fewer plans and speci- 
Meeations than do small offices. Considering the fact, 
@emeed in sub-chapter B4.5.2 that a greater percentage of 
Small offices were in tne group of high BODs met, the data 
Suggests that small cffices may give each project more 
Merention. At the same time, however, ROICCS in the 


Marge Offices did visit the job with plans and specifications 





=—20— 
.in hand on a greater percentage cf their projects, than 


@id those from small cr medium sized offices. 
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SECTION C, SUMMARY AND RECOMMENDATIONS 
CHAPTER 1 SUMMARY OF RESEARCH FINDINGS 
meet )6—6CHAPTER OVERVIEW 
ties Chapter will restate the five» hypotheses 
delineated insub-chapter Bl.1l and will summarize the 
research findings pertinent to each. 


Cl.2 LOSS OF COMMUNICATION BETWEEN DESIGN AND 
SOnNs TRUCTION 


Hypothesis (1) There is a loss of valuable 
communication between the design and construction in 
the Navy's current building process. 

To quantify the degree of communication that 
exists between the geographically and organizationally 
separated design and construction processes, ROICCS 
were asked a series of questions concerning their 
involvement in the design process and their communi- 
cations with the Design Division and the A-E. 

With respect to the ROICC involvement in the 
Design process sub-chapter B4.7 reported the follow- 
ing ROICC responses to the survey: 

(1) Eighty five percent stated they did not 
participate on any of the slate, selection 
or fee negotiation koards. 

(2) Only 33 percent stated that they attended 


30 percent desicn conferences, for most 
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major projects and forty percent stated 
ehoaeeweney "ed not ateend any of the 30 percent 
design review conferences. 

(3) Only 67 percent stated they attended 100 
percent design review conferences on most 
major projects. (The 30and 100 percent design 
review conferences are normally held only on 
Major. Droveces. 

(4) On the average the responding ROICC . 
stated that they conducted reviews, on 
Site with the plans and specifications in 
mand, On Omly 32 percent of the projects. 

(5) On the average reporting ROICCs stated 
that they did not have the opportunity to 
perform any review on 22 percent of their 
Pro ,ects: 

(6) On the average resoonding ROICCs stated 
that they received 30 percent plans and 
specifications to review on only 20 
percent of their projects. 

With respect to the Design Division and the A-E's 

mavolvement during the construction process, sub- 


Smapter B3.4.4 reported the following responses 
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to the ROICC survey. 


(1) 


(2 ) 


(3) 


Design Division or A-£ personnel visited during 
GonstLuction 7 percent sot the EFD projects. in 
FY 75 for the sole purpose of seeing how the 
design turned out, and another 16 percent for 
the purpose of solving specific design problems. 
Combining these figures the Design Division and 
A-E personnel only visited a total of only 23 
percemt of tae EPDs" projects duriag FY 75. 

The A-E attended routine inspections on only 

5 percent of the BRD paojects duringeFY 75 and 
final inmspeetions on only 1 percemt of the ED 
projects. 

Design Division personnel attended routine in- 
SePections On only 3 Dereen= of the BFD preejects 
during FY 75 and final inspection on less than 


id percent @t the EFD projccEs. 


Sub-chapter B3.5.2 presented evidence which suggested 


meee Ene Construction Division's function of providing a 


coordinating and information gathering service has 


resulted in the Construction Division screening communica- 


tions between the ROICC and the Design Division. Table 14 


Pyowed that 97 percent of the ROICC offices in the Northern, 


Southern and Western DiviSions communicated with the 
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Construction Division frequently during FY 75 where 
Only 12 percent communicated frequently with the Design 
Division during this same period. On the other hand 
only 25 percent of the ROICC offices communicated with 
the Chesapeake's ConStruction Division frequently and 
75 percent of the Chesapeake Division's ROICC offices 
indicated that they communicated frequently with its 
Design Division. As the Chesapeake's Construction 
Division does not provide the problem coordination 

and information gathering service, the communication 
patterns between the Cnesapeake Division and its 
MmemcC offices suggest that if it were not for this 
service ROICCs in the other EFDs would be communicating 
more frequently with their Design Divisions. The 
practice of funneling communications between the 

ROICC and the Design Division through the Construc- 
tion Division can only further widen the gap 


between the design and construction processes. 


mre above Statistics dememstrake “chat” the ROICC'’s 


involvement in the design process is minimal, and that the 
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design engineer's involvement in the construction pro- 
cess is even less. As such the ROICC does not have 
Mee Opportunity to fully benefit from the design 
engineer's specific knowledge of the project. The 
design engineer makes thousands of decisions during 
the design process and in making these decisions he 
researches items such as the problems involved in 
the application of various wall coverings or he may 
think through the construction procedure invoived 
ma Warticular construction joint. His research, 
which might result in the specifications of a wall 
Covering which will be difficult to install 
Sreea JOint that will require a high degree of work- 
manship in order to provide the desired finished 
appearance is frequently not communicated in the plans 
and specifications. As performance prcevisions are 
Mieeracult to write so they do not include "gray areas" 
mae ROICC is frequently in a position of having to 
accept marginal performance where if he had been 
aware or tne potentially critical nature of the item 
Me could have discussed it with the contractor, and 
reduced the probability of poor performance. 

In a like manner the design engineer is only able 
to take minimal advantage of the ROICC’s knowledge of 
Sate conditions, such as the availability and depend- 


epalaity of 
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jmecord drawings for a particular site, or the ROICC's 
potential for viewing his customers’ problems within the 
context of local conditions. In addition the ROICC, due 
to his geographical location, has the potential of 
developing a strong continuing relationship with the 
customer, from project to project, from which both 
the customer and NAVFAC could benefit. Currently the 
Meee eG 1 Charge (EITC) is the major point of contact 
with the customer during the design phase. Normally 
EFICs are assigned to projects on the basis of type of 
work involved and their background in this area. As a 
result there is little customer continuity from project 
to project. Although some project managers are assign- 
ed on a customer basis the project manager is only 
involved with the design portion of the process and spends 
less than 15 percent of his time on matters involved with 
the construction phase (Table 6). 

The question of how much effect the present 
communication gap has on the performance characteristics 
of the end product has not been addressed, although the 
notion that a detrimental relationship exists has cer- 
falnly been implied. It is felt that the Thesis, as a 


whole, presents sufficient evidence to support the need 
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for change without undertaking to prove that a direct 


relationship exists between the level of communications 
in the design and construction processes and the per- 
formance characteristics of the end product. 
| C1.3 PROJECT MANAGEMENT AS CURRENTLY PRACTICED 
Hypothesis (2) The EFD project manager is not 
@erctcicing project management in its full context. 
The project managers job as currently practiced 
is predominately concerned with design coordination. 
‘Mable 6 showed that on the average the work effort of 
the project manager in the four Engineering Field 
Divisions is distributed in the following manner: 
| 91% Design Coordination 
me Construction Coord pret ion 
20% Funding Matters 
14% Obtaining and passing status information 
It was reported in sub-chapter B3.3.3 that the 
jHeads of the Project Management offices in the Southern, 
Western and Chesapeake Divisions stated that the respon- 
‘sibility for maintaining customer relations during the 
design phase was about equally split between the project 
‘manager and the Design Division's Engineer in Charge. The 


Head of the Project Management Office in the Northern 


Division stated that his project managers handled 70 


] 
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Pereent of this coordination. The Acquisition 
Department Head for the Western Division stated 
(B3.4.2) that he had 120 EICs. The Western Division 
Ware 16 project managers (Table 5). If this ratio 
mer te /.5 holds true for the other EFDs the EIC's 
involvement with the custcmer once design is underway 
may well be greater than it appeared to the Heads of 
tme Project Management Offices. 

Table 5 showed a tremendous spread in the estima- 
ted average number of projects per project manager 
meaeeey 75 which ranged from 29 in the ‘Northern and 
Western Divisions to 49 in the Southern Division. 

In practice the project managers are performing 
specified administrative and ccordination tasks for 
the Acquisition Department Head and they are not 
mpmectiCing ner does their formal charter (83.3.1) 
Semeadin, the responsibility and authority to direct 
and manage projects through the design and construc- 
tion processes. 


See DESIGN AND CONSTRUCTION MANAGED AS SEPARATE 
Pe OGRATIS 


Hypothesis (3) Design and construction are current- 
ly being functionally managed as separate continuing 
meograms which has contributed to a focus on means 


meather than end product performance. 
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Figure 4 showed the geographical area assigned to 
each EFD. Figure 17 showed the locations of the 
ROICC office and the location of the main offices for 
the four EFDs. As can be seen the majority of the 
construction 1S geographically separated from the 
Main offices of the Northern, Southern and 

Western Divisions. Only the Chesapeake Division 

is geographically situated where it can directly 
serve its customers. 

Where the design and contract award processes 
are conducted at the EFD's main offices directly 
under the supervision of the Acquisition Department 
Head, the Acquisition Department is only resvonsible 
for providing technical guidance to the ROICC 
@erces (Figure 5). Only 7 of the 60 ROICC offices 
in the four EFDs under study have full time ROICCs 
(sub-chapter B4.3) The other 53 offices have an 
additional duty ROICC, almost all of whom have pri- 
Mery duty as a public works officer in a completely 
separate chain of command. Because of the level 
of responsibility and other requirements of many 
MelLic works officer billets it is not infrequent 
that the ROICC is senior in grade to the Acquisi- 


tion Department Head, with the 
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the military system this would prohibit operational con- 
trol from being exercised at the Acquisition Department 
level. 

The primary coordination between the EFD and the 
Mmercc office, at least for tne Northern, Southern and 
Western Divisions is through the Construction Division 
who 1S primarily interested in functional matters, l.e., 
inspection procedures, personnel staffing and training, 
labor relations and safety. The only office that is in 
a poSition to provide management at the project level 
is the Project Management Office which spends less than 
15 percent of its time on construction matters (as 
discussed). 

As such the design and construction precesses for 
the majority of the workload are both geographically 
and organizationally Separated, and the products of 
both functional groups are largely managed as separate 
manctional programs. 

As discussed in sub-chapter B2.5 none of the FY 76 
performance goals directly deal with the timely com- 
Pietion, cost or quality of the end product.. The only 
mY 7/5 goal which dealt directly with the performance 
of the ene product was a goal that measured the bene- 


ficial occupancy date (BOD) of the completed construction 
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A 
project with the contract completion date (CCD). 
However, this goal was not vigorously pursued, apparently 
because it was recognized that the contract completion 
date does not provide for inevitable contingencies (the 
CCD is not an estimate of when the job will be done but 
a legal contract requirement that can be and is, 
frequently changed by change orders). The meaSurement 
of the CCD against the BOD is not necesSarily a 
measure of when the project was completed relative to 
when it was promised to the customer (which is what 
iS important). To determine how well promised occu- 
pancy dates were currently being met the survey asked 
Several questions in this subject. The ROICCs 
responding to the survey Stated that they completed 
Only 33 percent (Table 2) of the projects they com- 
pleted in FY 75 on or before the initial date they pro- 
mised the customer. Further the ROICCsS stated that the 
@aces (Tanple 3) they provided their customers were based 
on their own estimates of comoletion (which were different 
mea the CCD for only 26 percent of their projects. 
On 67 percent of their projects the promised occupancy 
date was simply the CCD completion date. (The promised 
occupency dates for the other 7 percent were provided 


iy the EFD). 
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It is safe to assume that the percentage of projects 
that were completed on or before the date promised the 
customers at the beginning of the design was less 
(probably significantly less) than the percentage of 
promises the ROICCs met. There definitely is a need 
to improve the number of project completion commit- 
en ts Ehat are met. 

Three of the FY 76 goals deal with different 
aspects of projects’ costs, but not one directly 
addresses keeping the final project costs within 
Specified limits of the original estimate developed 
at completion cf the 30 percent design, and sub- 
sequently submitted to Congress as part of the 
Melitery Construction Program (B2.5.2). Although 
there are precise limits imvosed by Congress within 
which project costs must be managed (forcing the EFDs 
oO track Such costs), certainly the formal monitoring 
of how well these limits are being met, as one of 
the NAVFAC goals, is of equal if not greater importance 
than the monitoring cf design costs (which must aiso 
Stay within Congressionally prescribed limits). Costs 
mer design are controlled by the goal which states that 
design costs should not exceed a cumulative cost of 2.5 


percent of the construction cost estimate EGr con- 
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ventional family housing projects and 5.0 percent of 
the authorized amount for MCON projects (the goal 
for FY 75 was the same except that it included an 
additional 1 percent for program cost estimates along 
with a requirement that they be made, see A 2.3.2). 
The goal that addresses keeping construction cost 
estimates within 5 percent of the amount of the 
lowest responsible bidder, controls A-E cost esti- 
Memeang. (This 1S a new goal for FY 76). The third 
element of project cost is addressed in the goal 
which sets the uppec limit fer change orders at 3 
Memeent Of the initial contract amount (this goal 
was 5 percent in FY 75). 

The need to measure end product verformance was 
mecoonized in the FY 76 goals which provided for the 
development of a post-construction appraisal system. 
Bu@b-cnapter B2.5.3 quoted from an article by John 
Steward which said that for such a system to be 
Successful, it should be comprised of three activities, 
defining performance criteria, expressing the project 
objective in terms of quality Standards, and monitoring 
progress toward these standards. As such the system 
becomes a management tool to assist in obtaining 


desired objectives rather than just a measure of the 
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end product which can only identify what should have 
been done. However such a system faces the same pro- 
blem that other goals dealing with the end product 
face. With the current split in responsibility for 
the design and construction processes accountablity 
for the entire project does not exist at a low enough 
level to be meaningful,and accountability 1s an 
essential element of the management by objectives con- 
cept. This may explain part of the reason why the 

FY 76 goals primarily deal with the elements of the 
total process, the means, rather than the timely 
Gelavery, cost and quality of tne end product. 

In addition to not focusing effort on the end 
product, there is evidence that several of the goals 
dealing with means may not directly support end 
product performance. 

Table 11 indicated that the Program III goal 
which requires that 25 percent of the available in- 
house engineering effort be applied to the design of 
major projects and the goal which requires early 
mead Of the construction contract, and its pre- 
requisite early design completion, may contribute to 
peemecuction in design quality, as both goals reduce 


the available time the Design Division and the A-E 





See 


Maye to be spent on each project. 


The discussion in sub-chapter B3.4 showed that 

the Southern Division had achieved the highest goal 
performance with cespect to the goals relating to 
design. The data presented in Table 10 suggests 

peat the Southern Division had the lowest quality 

of design during FY 75. The apparent reason for 

this lower quality of design (Table 11) was that the 
Southern Division had a smaller percent of their 
Acquisition Department including ROICC office per- 
sonnel in design, a peak in workload during FY 75, 
(Pigure 8) the highest percent achievement of the Pro- 
Seem LEE goal requiring that 25 percent of available 
Manpower in design be utilized "on the boards", ana 
the highest percentage of their FY 74 program under 
@emsteruction contract on 30 June 1975. fn addition, 
Table 13 pointed out that the Southern Division nad 
the lowest percentage of design costs, and Table 12 
pointed out that the Southern Division's A-Es and 
Design Division personnel visited the construction 
meee Lewer times during construction than did the other 


EFD's A-Es or Design Division personnel. In short, 
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high goal performance does not necessariiy mean high 
product performance. 

Table 4 showed the percentage of change order 
Seats tO initial contract values for FY 75, to be 
over / percent for MCON projects and over 6 per- 
cent for all fund sources. The figures showed 
relatively small differences between the percents 
for the Northern, Southern and Western Divisions. 
This tight grouping suggests that the FY 76 goal 
of keeping change orders within 3 percent will be 
Geet treult to achieve and might result in inhibiting 
necessary changes. 

Although all of FY 76 goals have long range 
benefits such as improving in-house design cap- 
@erlity by requiring that 25 percent of the engineer- 


us 


ing manpower in the Design Division be spent “on 
the boards," these long range benefits have short 
term costs. Whether or not the long range benefits 
offset the short term losses is another question, 
one which is beyond the scope of this Thesis. 
med PROJECT AND WORKLOAD UNIQUENESS 

Hypothesis (4). The current management system 
does not directly recognize the unique requirements 


of each project, nor does it recognize the unique 


character of each EFD workload and as such both the 





7 
- 
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commitment and capability to achieve uniform goals vary. 
The only goal which is based on the examination of 
the individual projects making up each EFD's workload 
is the goal for WIP. This goal is derived individually 
by each EFD, and is largely based on the requirements 
ereeach project. 
The other goals for FY 76, described in sub- 
chapter B2.2.2, were established across the board 
for all EFDs, based on overall program objectives. 
Like WIP design time and cost are unique to each pro- 
ject as well as the Supervision, inspection and over- 
head (SIOH) expense need to administer them. Although 
with the size of each EFD'sS program some of the 
differences may average out there iS no assurance 
that this is the case and in fact there 1S evidence 
presented in this Thesis which indicates that the 
differences in the EFD's workload may be Significant. 
In addition to the inequities which may result from 
the uniform goals this system is not taking advantage 
of one of the basic principles of the management Dy 
objective concept. Among several quotations of 
noted authorities on the subject, presented in sub- 


chapter B2.3 are: 
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“people support what they help to create." 
"tell'em their objectives...This technique 
removes a manager’ Smotivation and commit~ 
ment to carry out his objectives. 

--Unless both parties fee] that the 
objective is important, challenging and 


achievable, even cooperative activity will 
become only a meaningless exercise." 


Peee=ewapter B.2.3 also pointed owt that: 
“There is evidence that where there is 
commitment throughout the organization 
the goals tend to be higher and the rate 
of achievement toward them also tends to 
be higher than where people are asked to 
respond to goals set from above without 
having the opportunity to influence 
mem. “ 
sub-chapter B3.4, through a series of tables and 
discussion concerning design performance and Stat fang 
levels, indicated that there was a significant variation 
in EFD goal performance that could not be accounted for 
by the difference in their resources. These differences 
suggest that the level of commitment to achieve the 
NAVFAC goals varies between EFDs. If, as the literature 
suggests,goals and commitment tend to be higher when 
the personnel who are going to perform the task have 
an Opportunity to participate in the goal setting process 


emen the argument for using this process is strong. The 


= in EFD commitment was further evidenced by the 


Meoehsition Department Head 'S responses to the question 
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"What effect do the annual goals have on the way 
you do business with respect to local priorities 2" 
There were four choices given. One Department Head 
chose the top choice, "the major force" two chose 
the second choice “one of the major forces" and the 


fourth Department Head chose the third choice "a 
Migniticant effect." 

[ae G@errent uniform goals imply that each of the 
EPDS has a similar capability. 

Although it is the intent of the Command Manage- 
ment System to reach a "negotiated contract" between 
the EFD and Headquarters wherein Headquarters will 
meOperly fund the effort and the EFD will properly 
execute the task there 1s convincing evidence that 
during FY 75 the EFUsS Acquisition Department and ROICC 
office capabilities, with respect to workloagG varied sig- 
nificantly. Figure 8 showed WIP in constant FY 71 
dollars for each of the EFDs over the last 5 years. 
The graph indicated that each EFD's workload had peaks 
and valleys during this period and that not all of these 
peaks and valleys coincided. It is only reasonabie to 
staff and EFD to the level of 1tS average workload. 
Figures 19 through 22 showed the relationship of work- 


load and personnel for each of the EFDs over the last 
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five years. These figures indicate that the extent of the 
gap between workload and personnel varied significantly 
between EFDs. Even though the gap could be narrowed 
uSing overtime the differences are such that there would 
still be significant differences in capability. 

Sub-chapter B4.4 compared the effects of the varia- 
Mmieimein the size of the ROICC officers (in terms of 
WIP) with respect to its effect on productivity in terms 
of man years expended. This analysis showed that a large 
ROICC office on the average, had twice the WIP per man 
year of a small office (Table 21) and as such an EFD 
like the Southern Division who has most of their work 
in the large offices (Table 22) should have a less costly 
Operation. Another significant variable is number of 
contracts, which must be considered together with work 
in place to be meaningful. Considering these two 
Variables simultaneously for each or the three size 
categories, along with the third variable, number of 
man years expended, ROICC personnel were redistributed 
so that each office had a comparable number of personnel 
considering their WIP and their number of contracts. 

Based on this redistribution the staffing for 


each EFD's ROICC offices above or below 





2 
the average was calculated and the differences were 
displayed in Table 24. These figures showed a Signi- 
ficant difference in each EFD relative capabilities. 
Table 26 showed the results of the FY 75 market survey 
which were consistent with the relative staffing 
levels (except for the Chesapeake Division) in that 
the score on the market survey was higher when an EFD 
had more ROICC personnel with respect to workload. 

In summary there appears to be a significant 
difference in each EFD commitment to meet goals, which 
the literature suggests could be improved by the use 
of a cooperative goal setting process. Further it 
appears that there are significant differences in each 
EFD's capabilities and that these differences are 
apparently the result of not fully recognizing the 
unique character of each EFD's workload. Although an 
effort should certainly be made to attempt to equalize 
average capability the nature of each EFD's program 
from year to year aS well as the peaks and valleys in 
workload will always produce differences, which should 
be considered in the goal setting process. 

C1.6 MANAGEMENT, THE MAJOR PROBLEM 
Hypothesis (5). The major problems faced in the 


Besign and construction portions of the building process 
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are managerial not technical. 

Sub-chapter B3.6 combined data from the Deficiency 
Analysis System and the ROICC Questionnaire with the 
Overview of acquiSition problems viewed by Acquisition 
Department Heads. This discussion classified the pro- 
blems experienced during conStruction aS management and 
technical from the point of view of how these problems 
could be solved. The problems classified as solvabie 
by Management action outside the control of the Design 
Division were, lack of full understanding of customer 
needs, lack of adequate site investigation, and lack 
Srl understanding of construction practices. Only 
"other aspects of poor design" was ciassed as a technical 
problem and within the realm of responsibility of the 
Peston Division. As stated in sub-chapter B3.4.3.2, 
the first of the management problems can only prac- 
tically be solved by developing closer working relations 
between the EFD and the customer. The second can be 
solved by directing the A-E to perform a more thorough 
Site investigation (Requiring more design time and 
money). The third requires improving the feedback from 
the field so that A-Es with a poor understanding of 
construction practices can be weeded out in the selection 
process. 


In a like manner the problems under cognizance 
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of the ROICC which were identified by the Acquisition 
Heads were classified as technical and managerial. The 
ROICC problems (B3.6) identified as technical were in- 
adequate inspection and poor contract administration 
procedures. The problems classified as managerial 

were poor customer coordination/relations and poor 
PemeidetOor relations . (Table 17) 

These technical and managerial problems were 
then fit into the context of major problems experienc-_ 
ed in the acquisition process as seen by the Acquisi- 
tion Department Heads. These major vroblems were id- 
entified (Table 16) as problems under the ROICC's 
control, problems in the plans and specifications, 
Customer relations and "other." 

Combining the managerial components of the problems 
under the ROICC's control and those in the plans and 
Specifications, with the overall problem, "customer 
relations," gives a total of 61 percent for the 
Managerial component of the overall problems as seen 
by the Acquisition Department Head. The technical 
problems under the control of the Design Division 
were 7 percent and those under the technical control 
me the ROICC represented 10 percent of the major pro- 


milems in the overall context. The remaining 22 percent 
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Bembein the category “other.” (Table 18) 

Although the data from which the above conclu- 
sions were drawn is rough the order Of magnitude clear- 
Myeseates that, by far, the greatest problems facing 
the Acquisition Department are managerial and not 


technical. 
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SECTION C, SUMMARY AND RECOMMENDATIONS 


Smee ibR 2. A CASE FOR PROJECT MANAGEMENT 
fee CHAPTER OVERVIEW 

The problems presented in Chapter Cl are not un- 
usual for a functional organization involved in pro- 
ducing a product that requires the continuous coordination 
of its functional elements. In fact, management litera- 
ture indicates that these problems are quite common. 

This chapter will discuss the differences ina functional 
and product organization, define "project management" end 
show how this organizational form has been adapted in 
industry to solve problems similar to those experienced 
by NAVFAC. 

After defining project management, a model of how 
this concept might be adapted to the NAVFAC environment 
will be presented and followed by a qualitative discus- 
SHomeot its potential impact on the EFD organization. 

The project manager will then be placed geographically 
and organizationally and Ene Liteesaees will again be 
brought to bear on the question of the project manager's 
Qualifications. The chapter will conclude with an 
"order of magnitude" discussion of the number of 


project managers the proposed model 
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would require and a discussion of some techniques the 
literature suggests are necessary to make the project 
Manager concept work effectively. 
@2eee. FUNCTIONAL VS. PRODUCT MANAGEMENT 

In the early part of this century a number of 
large companies went through an organizational 
P@emisition from the traditional functional organiza- 
tiem tO a product orientated structure. The Dupent 
Company was one of the pioneers in this change, 
adopting an autonomous multifunctional division 


StmaueLure in 1921 (18) 


which has served the company 
Since. This change was made because the company 

had been unable to provide effective coordination be- 
tween purchasing, production, and sales on their ex- 
panding product lines. 

Since the 1920's many large corporations have 
adopted the product orientated divisicnal structure. 
Although this structure has proven highly successful 
on a large scale there are some questions about its 
effectiveness when used on a smaller scale. The lit- 
erature suggest that when used on too small a scale 
its advantages may be outweighed by the advantages of 
a functional organization. 


moe Alfred D. Chandler, Jr., STRATEGY AND STRUCTURE 
ep Bales 
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One of the major advantages of a functional organiza- 
tion is that it permits the hiring of specialized 
personnel and allows for tne pooling of their 
Specialized resources, sharing them among several 
products. In addition, a functional organization 
can provide the career paths needed to maintain 
and further develop specialized personnel, whereas 
the product organization particularly one on a small 
scale cannot. Where specialized capabilities are need- 
ed, such as in the development of high technoloay 
products tne functional organizations may be desirable. 
On the other hand the product organization ". 
Facilitates coordination among specialists to achieve 
on-time completion and to meet budget targets. It 
allows a quick reaction capability to tackle problems 
that develop in one speciality, thereby reducing the 
impact of the other spé@tal ties?) 
"The problem is that when one basis of organiza- 
tion is chosen, the benefits of the others are surrend- 
ePea. If the functional structure is adopted, tne tech- 
niques are developed but the project falis behind sche- 


19. Jay R. Galbraith, "Matrix Organization Designs," 
PV@orNESS HORWZONS, February 1971, P-30 
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dule. If the project organization is chosen, there is 
better cost and schedule performance but the techniques 
are not developed as well." (20) 

The problems experienced in the Navy's execution of 
their design ‘and construction processes discussed in the 
Thesis are the same class of problems attributed to a 
functional organization. Considering the need for in- 
house specialists to handle the many technically complex 
"state of the art" facilities which make up a small but 
vitally important part of each year's building program 
and considering the large fluctuations in the size and 
Make-up of workload from one vear to the next, a product 
organization would have to continually adjust the number 
and mix of its personnel. Accordingly, cne can under- 
Stand why NAVFAC has chosen to tolerate the problems 
Sera functional organization in return for its benefits. 

However, the choice between a functional and a 
product organization does not need to be made in order 
to achieve the advantages of beth. A form of organiza- 
tion which Jay Galbraith (21) describes as a "Matrix 
Organization’, had its beginnings in the aerospace 
industry in the late 1960s. Since the 1960s this type 


mere) Galbraith, Oo. Cit., p. 30 
wer «6Galbrarth, Ibad 
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of organization has successfully been used in a number of 
different types of enterprises including construction 
companies and A-E firms. Matrix organizations include 

a combination of functional and product influences in 
varying degress anda as such can be thought of as a 
continuum of influences between the pure functional and 


the pure product organizations. 


The term "project management" is applied to the 
matrix type organization when the product is unique 

in nature and has a defined life such as the products. 
produced in the research and development and construc- 
tion industries. Where the outputs are identical or 
highly similar the term "product management" is used. 


As the term "Project Management" iS more appropriate 


to NAVFAC's building process it will be used here. 


Accepting the definition of a matrix organization 
aS including a continuum of influences between the 
purely functional and the purely product organizations, 
the EFD's current project manager would fall close to 


Maree Lunctional end of the scale. 


» _ 
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What is being proposed here 1S moving across the scale 
toward the product end. This would involve taking 
Pemeonnel] out of themr funetional organization either 
part-time or full-time to form a team under the direc- 
tion of the project manager. Although these personnel 
would remain assigned to the team for the duration of 
the project they would only work on the project when 
needed, (working in their functional organization when 
not needed) and would return in full, to the func- 
tional organization when the project was completed. 
David I. Cleveland delineates what he feels are 
the necessary characteristics for a successful project 
management organization: 
ie “he chetrter of the project manager should 
be broad enough to enable his active participation 
in major managerial and technical activities. He 
Smould be given sufficwemt policy-making authority 
to integrate the functional contributions to the 
meogect goals. 
2. The project manager must have the necessary 
executive rank to insure responsiveness in the 
parent company to hiS requirements and accep- 
tance as itS unquestioned agent in dealing with 
contractors and cthers. 
3. His sta£f£ should pe qualified to provide 
personnel administrative and technical support. 
He should have sufficient authority to increase 


or decrease his staff as necessary throughout 
the life of the project. His authorization 
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should include selective augmentation for 

varying periods of time from the supporting 

functional agencies. 

4. He should participate in making technical 

engineering and functional decisions within 

the bounds of his project. 

5. The project manager must have sufficient 

authority and capability to control funds, 

budgeting, and scheduling for the project." (22) 

In order to discuss how a project manager, possessing 
Similar authority, would fit into an EFD it is necessary 
to identify specifically what functions he should perform. 
eo fhe MODEL 

Table 30 provides a list of specific key functions 
that the project manager should perform based on the 
Criteria discussed and the problems in the current design 
and construction processes defined in Section B of the 
Thesis. It 1s only intended that this list of functions 
be a "first cut" in order to allow a general assessment 
of what the concept entails. In order to show the 
impact on the existing organization, the organizational 
element currently performing each task will be identified. 
In addition an estimate of the relative effort each 
element is currently apolying to the task and an esti- 
mate of the relative effort the proposed project 
manag2r should apply will be shown. 


22. David I. Cleveland, "Why Project Management, " 
BUSM@VE So FORLZOns, Winter, 1964. 
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Gee IMPACT OF THE MODEL ON THE CURRENT ORGANIZATION 


C2.4.1 PROJECT MANAGEMENT 

The proposed model would completely replace the 
present project, manager. However, the proposed pro- 
ject manager will not assume all of two functions 
which Table 6 identifies as taking 34 percent of the 
current project manager's time. The effort involved 
in coordination and tracking funding matters dealing 
with program concerns, and the effort involved in 
obtaining and pasSing of status information primarily 
dealing with program matters, would not be assumed by 
the proposed project manager. Although the project 
manager will be involved in both funding and status 
reporting his concerns will be project orientated 
Beemer than program orientated. There will still be 
a need to coordinate program funds and report status on 
program matters. For the sake of this discussion it 
will be assumed that the proposed project manasger will 
assume 75 percent of the current project manager's 
pee ectfort. Since the remaining functions are 
Overall program matters, they could be absorbed by the 


current Acquisition Coordination Office (see Figure 15). 
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There were 95 personnel in the project management 
offices on 31 December, 1974. By this logic 75 
percent of these personnel would be freed by imple- 
mentation of the proposed project manager concept. 
This would amount to 71 personnel and include 34 


project managers and 37 support personnel. 


G2774.2 DESIGN DIVISION 

The proposed model would assume most all of 
the management tasks the EICsS 1s currently per- 
forming. Unfortunately, data was not collected on 
the distribution of the EIC work effort. However, 
the value of the relative effort assigned to each 
organizational component for each task was estimated 
assigning each component an equal value for equal 
work. As such the relationship between the esti- 
mated relative effort for project managers shown 
in Table 30, and the effort they actually expended, 
Saeumla have some applicability to EICs. Using the 
Weqgic, a ratio of 1.1 project managexms to each 


point of relative effort can be derived (34/31 = 1.1). 





7 
a, ‘ 
i 9) 
-— 7 
. 
2 Pee 
a a 7 
Tae ee 2 ee ere Gee 


Pansy OP¥ 23) 
(tee ayo aoe 
_ ay ee ae 
_ ath € Oy i= on (o ae 2 


+o - = a a - 


7 


~ | nt ee 2 ce i 
7 iy Of — _ : 


a 
oe ee ee 








7 
_ 
- 
. _ 
: oe 
7 
oe i 
- 
7 7% a 


_ oy =) oo 
_ a an | : 


OS _ nan 


ar 








- 









=> 


This equates to 46 EICs (42 x 1.1 = 46). Making the 

assumption that the portion of the EICs work which is 
being displaced has half the requirement for support 

personnel that the project managers require (this is 

probably conservative); 25 support personnel would 

be freed bringing the total, for the Design Division 


to 7l personnel. 


74.5 CONSTRUCTION DIVISION 

In terms of the functions the proposed project 
manager will assume, Table 30 shows that there 1s 
Meeele direct impact on the Construction Division. 
However, the creation of the expanded project manager 
responsibilities will eliminate the need for a number 
of the personnel in the construction branches who 
currently perform a council/coordination service for 
Femec offices and maintain a body of intormation con- 
@emming ROICC activities. (B3.5.1) ms the project 
manager would have direct access to all components 
of tne Acquisition Department and would be the source 
Of information for all matters concerning his projects 
this Construction Division function would no longer 
be needed. As discussed in sSub-chapter B3.5.2 the 


Chesapeake Division dissolved this function some time 


}-4 


RISTO Based, on, tne 31 December, 


a 


974, manpower figures 
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there are 9, 10 and 19 staff personnel in the Northern, 
Southern and Western Divisions’ construction branches 
respectively. Although implementation of the project 
manager model would not free all the perscnnel in the 
construction branches, as these personnel perform 
Other functions, it would free at least half, which 
would total 19 personnel. This would reduce the three 
Construction Divisions by 28 percent. 
eee 4 38«=60RROICC OFFICE 

All of the proposed project manager functions 
which are currently performed by the ROICC office are 
performed by either CEC officers or engineers of which 
there were 184 on 31 December, 1974. Using the logic 
Gemived in sub-chapter C2.4.]1 and applying the ration 
of 1.1 to the value of the estimated relative effort 
in Table 30, 59 man years is obtained. This is 3l 
percent of the CEC officers and engineers. Again, 
assuming half of the support personnel 31 would be 
freed for a total of 90 perscnnel. 

Implementation of the project management model 
would have a significant effect on the current ROICC 
Operation. For EFD projects it would essentially 
inet the ROICC responsibility to providing inspec- 
mrlon=Lerces;eceltmeugn im the case of local OICC con- 


@Gacts 1c would not substantially cnange the ROICC’s 
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present function, of performing contract administra- 
tion as well as inspection. 
hRorever as Chev EFD contracts amount to.90 
percent of the workload, in terms of construction 
dollars, the ROICC's responsibility would be signifi- 
cantly reduced. As such it is recommended here that 
the title ROICC be eliminated altogether and the 
"inspection office" placed under the Construction 
Division which already provides the ROICC offices 
with many of the services of a functional division. 
This would also facilitate consolidating the 
inspection offices suggested in sub-chapter B4.4.5 
which would allow for a greater ability to adjust 
to the relative workload changes of stations in 
the same geographical area, and allow for consolida- 
tion of management personnel. 


G77) GOCATION OF THE PROJECT MANAGER, ORGANIZA- 
TIONALLY AND GEOGRAPHICALLY 


In considering where to place the project manager 
both organizationally and geographically two factors 
appear to be predominate. First there must be direct 
fee Of Communication and accountability between the 
Acquisition Department Head and the project manager 
to even be considered in the framework of the way 


business is currently conducted. The second is 
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moet the majority of the action, from the project 
manager's standpoint, is at the site not in the EFD. 
tmmemcustomer, the construction contractor, the A-E, 
and the inSpector are all at the site. (It 1s NAVFAC's 
policy to select a local A-E wnenever possible.) 
Although this would require the EIC to travel to the 
Site frequently the additional cost could be largely 
offset by not having to pay the A-E to travel to the 
EFD (both costs are charged against the same fund 
source). In addition this would have the second 
benefit of allowing the EIC to get into the field 

far more frequently and provide him or her with a 
greater opportunity to receive feedback from the field 
peest hand. 

Although not previously discussed, one of the 
major problems with the current organization is that 
the customer must deal with three NAVFAC representatives; 
the project manager, the EIC and the ROICC. Aithough 
some customers are represented by the 140 plus Public 
Works Officers in the area covered by the four EFDs, 
Bemot which are also ROICCs, a number of other 
customers who do not have Public Works Officers deal 


Girectly with the EFD and the ROICC. This may well 
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be at least a partial cause for the fact that the 
Acquisition Department Heads stated (Table 16) that 
the major category of problems experienced in the 
design and construction processes were customer 
problems. The proposed organization would condense 
the customer's contracts to one NAVFAC representative 
and would put this representative at the site, where 
communications between the project manager and the 
Gmsoeomer could be face to face in the local environ- 
ment. To further this communication the project 
manager should be responsible for all of a customer's 
projects. This would provide continuity and allow 
the project manager to become familiar with the full 
range of the customer's problems and needs. 

In terms of the prceject manager's organizational 
position his present position allows for the pre- 
requisite, direct access to the Acquisition Department 
Mead anc provides for a horizontal relationship with 
the Design, Contract and Construction Divisions, 
which is also essential. Adding the project manager 
to the ROICC's staff would just place an unnecessary 
organizational element between the project manager 
and the AcauiSition Department Head, and result in 
diluting the project manager's effectiveness. 


Ancther significant advantage of this 
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proposal is that it puts personnel responsible for 
design and construction on one team which should 
clarify responsibilities and loyalties. As most 
ROICCs in the current organization have a primary 
Geey on the staff of ome of the ROICCS customers 

it 1s not always clear whose team the ROICC staff 

is on and which set of implicit goals should be served. 
It has been the author's experience that this conflict 
of loyalties can significantly effect morale. and 
priorities and hence the effectiveness of the ROICC 
office. The lack of clear concise well defined 


G@eats was in the opinion of 96 percent of 1275 senior 


/ 
executives of companies in the manufacturing and 
service industries surveyed in a 1974, the major 
F es. (23) 
cause of poor productivity. 
Figure 29 shows an organization chart for the 
present organization. Figure 30 shows the proposed 
project manager organization. A comparison of these 


two charts alone, makes a strong argument for the pro- 


posal. 


wo wteato. sw acoos and Katherine Jillson, Bxecutive 
PROdUetTIN Wey, Pp. 2 
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FIGURE 30 
PROPOSED ORGANIZATION FOR FACILITIES ACQUISITION 
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QUALIFICATIONS OF THE PROJECT MANAGER 


The literature cn project management organizations 


stress that the project manager's job is a difficult 


job requiring unusual skills. John Steward states: 


"He (the project manager) must be able 
Romrunctlon on the project as a kind of 
general manager 1n miniature. He must 
not only keep track of what 1S happening 
but also play the crucial role of 
advocate for the project. Even for the 
seasoned manager this task is not likely 
to be easy. Hence it is important to 
assign an individual whose administra- 
tive abilities and skills in personal 
relations have been convincingly demon- 
Straced Under fane.” veo) 


Paul R. Lawrence and Jay Lorsch, both Professors 


at the Harvard Business School, conducted an extensive 


Study dealing with the qualities of what they cail an 


Mmimteegrator". They reported: 


y 
a 


Ze 


"In the more effective (organizations) 
the integrators are influential because 
of their knowledge and experience, while 
in the less effective crganizaticns they 
are indaiiential Only beeawse camtne 
formal authority or their positions." (29) 


One common failing of the less well- 
integrated organizations is their ten- 

dency to assign young managers lacking 
sufficient experience in all of the 

facets of the business to those positions. . . 


me Stewie OD m Clt.;, p. 63 





Paul R. Lawrence and Jay W. Lorsch, "New Management 
JOb: The Integrator,” HARVARD BUSINESS REVIEW 
November - December 1967, p. 146 
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Our evidence suggest that it really 
does not lead to effective integration." (25) 
An "...important characteristic of effec- 
tive integrators is that their orientations 
and ways of thinking strike a good balance 
between the extremes of the members of 
the specialized departments whose efforts 
they are integrating." (27) 
“Our evidence indicates that, to be 
effective, an integrator needs to think 
and act in ways which evenly balance 
the highly social and the highly task 
orientated behavioral patterns of the 
units he is attempting to link." (28) 

To be able to function as a minature general 
manager the project manager must have management 
experience. To gain influence over those he is 
integrating he must have the technical knowledge 
necessary to deai with (not design) all aspects 
of the project. Ideally he should have experience 
in both the design and construction processes. He 
Should have an orientation that will balance the design, 
Semstruction and customer orientations, and finally 
he should have the ability to link the behavicral 
patterns of the various players. Although no group 
Fits all of these qualifications the Civil Engineer 
Merps Officer at mid career comes closer 
than his civil service countervart. As a wnole he has 
Ao Op. Cibhep eld? 


27. oad 
28. Ibid, p. 148 
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much more management experience, he usually has a tech- 
nical post-graduate degree, and he has had experience 
with at least some aspects of the design and construc- 
tion processes. Through his education he has gained 
the general orientation of the engineer, with his ex- 
perience in several facility orientated jobs within 
the Navy he has probably worked several times with 
civil service personnel and should understand their 
orientation, and most important with his training 

and experience as a naval officer he has the potential 
for better understanding the operational needs and 


behavioral patterns of his customer. 


ii terms OF fitting Specific projects to specific 
personnel there are two major considerations; the 
technical mature of the project; and its complexity, 
Size, value and importance. The former would require 
where possible, matching personnel with specific 
technical capabilities to the projects requiring 
those capabilities. As the nature of the customer's 
businesses usually result in facilities of a similar 
type, this would not generally conflict with assign- 
ing all of one customer's projects to one project 


Manager. The second consideration would require assigning 
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more senior and experienced personnel to the larger 
more complex projects. 

One of the most important elements of the project 
manager principle is accountability. In order to be 
Fully accountable a project manager should follow 
the project from the first phase of design through 
a post-construction evaluation. Obviously in order 
to maintain a level of work it may be necessary 
for a project manager be assigned a number of pro- 
jects in different stages. However, the assignment 
and rotation of the project manager could coincide 
with the beginning and ending of major projects. 

In the author's opinion there would be no 
aifficulty finding volunteers to make the three to 
four year commitment that large projects would require, 
Particularly officers who have just completed a post- 
graduate program in a engineering area, would jump at 
the chance to put their newly acauired knowledge to 
work, at a level where they could get involved in all 
aspects of project development. In return this would 
further strenghten the justification for technical 
post-graduate education. The project manager's job is 
also an extremely challenging management job and should 
equally interest whose who are more management orienta- 


ted. 
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An added benefit of assigning CEC officers to the 
project manager job is that it would prove an invalu- 
able training ground for the Acquisition Department 
Head job and the joks in the upper levels of an over- 
seas OICC or an OICC established for a specific 
project such as the OICC Trident. 

C2.7 NUMBER OF PROJECT MANAGERS REQUIRED 

It is of course not possible to determine the 
number of project managers required for a given work- 
tedamwithout thoroughly examaning the workload. How- 
ever, an “order of magnitude" figure can be derived 
by examining the workload of the present project 
managers and tne information ih Paste s30. 

Table 5 showed the estimated vorojects for each 
project manager during FY 75. Figure 8 showed that 
the FY 75 workload of the Southern and Chesapeake 
Divisions was Significantly over their average where 
the workloads of the Northern and Western Divisions 
were much closer to the average. It will therefore 
be assumed that the project workload of the project 
managers in the latter two EFDs are more representa- 
tive of what the project workload should be, which 


ms 29 projects per project manager. As such it 
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would have taken 55 project managers to handle the 
FY 75 workload represented in Table 5. In sub- 
chapter C2.4.1 it was estimated that the proposed 
project manager would assume 75 percent of the tasks 
of the present project manager. This would mean 


that they would assume the equivalent work of 41 


Broject managers (55 x .75 Ale. 

Table 30 showed the 31 units of estimated 
relative effort applied by the project managers, 
mers 1S about 1/4 of tine total 135 waits 
of the estimated relative efforts of all organiza- 
£10nal components. It follows that the equivalent 
effort of 41 project managers would equate to 
about 1/4 of the total effort the proposed project 
manager would undertake, as the reiative effort 
values were assigned to ali organizational components 
On the same basis. This would mean that 164 project 
managers woulic be required (41 x 4 = 164). 

A second way of arriving at the number of pro- 
ject managers required would be to use the ratio of 
1.1 project managers to the value of estimated effort, 
derived in sub-chapter C2.4.2. Using Table 30 this 
would equate to 146 project managers es x1 = 146)". 
Mais is lower than the previous figure as it does not 


bake (ite account Ehe adjusement £Or apparent under 
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staffing of the Southern and Chesapeake Division's 
project management offices during FY 75. 

On 31 December 1974 there were 106 CEC officers 
in the Acquisition Departments of the four EFDs. 
Of these, 95 were in the field. The 95 were com- 
prised of 57 Lieutenants and above withat least 
four years experience in the Navy, and 38 below the 
grade of Lieutenant. Considering the characteristics 
of a successful "integrator" it is felt that the ex- 
perience level of a Lieutenant is a minimum for the 
project manager job. The officers below the grade of 
Lieutenant could serve as assiStant project managers 
extending the capability of the project manager and 
providing a training ground for a subsequent project 


Manager assignment. 


The one disadvantage of uSing a CEC officer in 
the project manager position is that he would only be 
assigned the job for a tour of two to four years in 
lenges and, as such, wottld have to turn over a number 
of uncompleted projects to a successor. At best the 
Setrcer' s tour length could only coincide with the 
beginning and ending of a major project. To overcome 


at least part 





eo 


of the lack in continuity civil service engineers 
should be permanently assigned to each team. This 
additional staff would also be needed to handle 

the number of projects that would have to be assigned 
in order to achieve a near level workload. 

Looking back at the discussion in sub-chapters 
C2.4.1 although C2.4.4 it was estimated that the 
following personnel would be freed from their pro- 
ject duties if the project manager concept were 
implemented. 

TABLE 31 ESTIMATION OF PERSONNEL FREED FROM 


PRESENT DUTIES BY Weta AION OF 
PROPOSED. PROJECT AMC oR CONCEPT. 





Professional Support 
Remo © mater PeRoe ume | 
Current Project 
Management Office 34 Su) 
Design Division 46 25 
Sensctruction 
Division 19 Q 
ROECC 59 Balt 
TOTAL 158 73 


SOURCE: Estimates derived in sub-chapters 
C2 eel = C24 54 


The estimate of 164 required project managers 
moughly equates to tke 15¢ professional personnel 


MaencitTeod Ine Laple. 32. 
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The 57 officers that are Lieutenants and above could 
be assigned as project managers and the remaining 
101 professional personnel which would include the 
38 officers below Lieutenant (civil service engineers 
could back fill the positions these CEC officers 
vacated in the inspection offices) could be assigned 
to the project management teams. The team sizes 
would vary depending on the workload, with the 
notion that each professional person increased the 
team's capacity to handle 1/158 of the total work- 
load for the four EFDs. With 57 teams each team 
would have an average of 28-29 projects. At least 
one clerical person would be required on each team 
and perhaps a second clerk to handle reports on the 
larger teams. 

As discussed it 1s essential to the success 
of this proposal that the project manager have 
access directly to the Acquisition Department Head 
and that he have access horizontally to the heads of 
the functional departments. As such it is essential 
that the project management organization not be 
vertically layered. Fer this reason it is strongly 
felt that there should be only one supervisor of 


project managers in each EFD. 
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Although the figures discussed here are very 
rough it is felt that they do represent the order 
@f Magnitude of both the project managers required 
ard the number of personnel that wouid be freed 
by implementation of the model. It is also 
felt that even though the proposed project manager 
would perform tasks that are not currently being 
performed the personnel freed by this concept 
are sufficient in number and type to staff the 
proposed teams. 

C2.8 MAKING PROJECT MANAGEMENT WORK 

The project manager by nature of his position 
will be orientated toward project cbjectives. To 
achieve the most effective utilization of this 
management concept the pressures on the project man- 
agers should support this project orientation 
miemer than subtract from it. On this point Paul 
Lawrence and Jay Lorsch state: 

vee celM OFGaAnizZations where tue imi eegrators 
were highly effective, they reported that 
the most important basis for their 
Supervisor's evaluation was the overall 
performance of the products on which they 
were workirg. Where integrators were 

less effective, the superiors evaluation 


waSeme@re- on the basis Gfmatheir ind@avidual 
performance. 
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..-e-When they feel they are judged only 

on the basis of their performance as 
individuals, they may become so concerned 
with making decisions to please their 
supervisors or to avoid rocking the 

boat that they will easily overlook wnat 
is desirable from the point of view 

OF fehel etal precucr me soOnetps bitty. (29) 

The literature on the subject of project manage- 
ment points out the need to set performance object- 
ives and to monitor and measure progress against 
these objectives. As the project manager'snatural 
Meremtation is end results, it is important that the 
goals stress end results and not means. 

In order to obtain commitment of the project 
manager it is impcertant, as discussed, that he have 
the opportunity to participate in tne development 
of the goals, under which the project and he will be 
measured. In order to be meaningful and relevant 
these goals should have their genesis inthe nature 
Of the problem at hand. They should be formulated 
mutually and explicitly between the customer, the 
project manager and his team based on broad criteria 
provided by the Acquisition Department Head. The 


combined project goals of a project manager would be 


presented during each year’s command manageéiment 


27. lawrence ana Lorsch, Op, Cit. , p. 148 
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planning cycle to the Acquisition Department Head. 
The goals thus presented would be subject to 
negotiation. In a like manner the Acquisition 
Department Head would combine the goals he had 
negotiated with each of his project manager and 
present the EFD goals to the NAVFAC Program Manager 
within the general framework of the policy gual 
provided him at the beginning of the cycle. Again 
the EFD goals would be subject to negotiation. 
Inturn the NAVFAC Program Manager would, as ne does 
now, first present the combined EFD goals to the 
Command Advisory Board and finally to the Commander. 
Depending on the situation the process may require 
several iterations before the goals are firm. ‘These 
same goals which should include time, cost and quality 
performance criteria, should be used at the end of 
the project to measure the degree of performance the 
end product achieved and thus the performance of the 
project manager and his project team. As such this 
system would comprise a post-construction appraisal 
system (the development of which is a FY 76 goal). 

One of the major problems the project manage- 
ment organization would have to face is the fact that 
the primary loyaities of the EIC and the inspector will 


be to their functional organizations. This problem can 
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be lessened by assigning the same personnel to pro- 
jects on the same team wherever possible. Two other 
techniques the literature suggests to handle this 
problem ae the drafting of tasking agreements be- 
tween personnel involved and the use of dual per- 
formance ratings. The former could take the form 

of an inspection plan where the inspector 1s con- 
cerned. In the case of the latter, performance 
meerngs could be prepared For each EIC and inspector 
eemene completion of each project and at all interim 
rating periods. The rating would then be reviewed 
ema co-signed by the functional supervisor. Such a 
EwWotem is currently being used by whe Air Fose@e, on 
a fairly extensive basis in matrixed voroject organ- 


1Zations,similar to the one proposed here. 
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SECTION C, SUMMARY AND RECOMMENDATIONS 

SaeeTER 3 SPECIFIC RECOMMENDATIONS 
Sorel | CHAPTER OVERVIEW 

The primary recommendation of this Thesis is 
that the project manager model detailed in Chapter 
C2 be implemented. As a result of the Thesis re- 
search a number of related areas were investigated 
This chapter in addition to recommending a trial 
test of the project management concept provides 
recommendations concerning these related areas. 


Ore TEST THE PROJECT MANAGER MODEL AT THE 
CHESAPEAKE DIVISiON 


The Chesapeake Division apvears to be the 
tikely candidate for a test of the project manager 
model as they are currently operating closer to 
memes concept than the other EFDs, with their work- 
load made up with a high percentage of "state of 
the art" tvpe research and development facilities 
where the coordination between design and construc~ 
mean LS even more critical then it is on a normal 
project they could probably benefit most from the 
project manager model, they have a significantly 
ieeihner tuenover Of personnel than the other EFDs 
wnich would mean that fewer personnel would have 


to be re-educated to implement the concept (in 





VAS) (De 


an organization already disrupted by a high turnover 
the negative reaction to an organization change is 
Beema to be less), and because of their smail geo- 
graphical area no personnel movements would be re- 
quired. The test could be run Curing FY 77 which 
would give six months to plan the transition. 


ees DEVELOP EFD AND ROICC OFFICE GOALS WITH 
TERA T TCTPATION 


Whether or not the project manager concept 
is accepted a participative method of arriving at 
a “first cut" for the goals should be adopted and 
the system should be extended to the ROICC level. 
There is strong evidence that EFD commitment to 
achieving the FY 75 goals varied significantly. There 
was also evidence which suggested that ROICCs may have 
goals different from their EFDs. Considering this and 
the notion presented in current manacment literature 
that commitment is improved when subordinates parti- 
Cipate in the goal setting process, 1t is felt that 
this technique should be utilized. Deviation in 
workload from eacn EFD’s average should be taken into 
consideration during the negotiating phase of this 
goal setting process. 
fe-> GORES SHOULD BE FOR ENDS NOY MEANS, IF POSSIBLE 
Unless there 1s a necessity to track means such as 


congressional requirement to keep the cost of plans and 
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specifications within six percent of the estimated con- 
struction cost, and unless there 1s no other way of 
achieving this objective, goals should deal with ends 
and not means. In particular, goals should be established 
to improve the number of completion commitments that are 
met and to measure total project cost against the ori- 
ginal estimate. Where it 1S ccnsidered necessary or 
highly desirable to impose requirements on means, 
such as the goal to utilize 25 percent of the avail- 
able professional manpower in the Design Division on 
in-house design of major projects, the goal's short 
term effects should be monitored as well as the long 
range benefit in order to be able to assess the con- 
tinuing cost/benefit relationsnip. 


eo) EFD WORKLOAD SHOULD BE JUDGED CONSIDEKING MORE 
OMIA ge OS: 


Sub-chapter B4.4 demonstrates fairly convincingly 
that when the distribution of work amcng the size 
categories of ROICC offices and the number of contracts 
are considered the EFDs' staffing levels appear 
Significantly different than when just dcllar levels 
alone are measured. With the tremendous amount of 
data in NAVFAC's integrated data base from which the 
CMS can draw, more factors could be considered without 
any additional input. Although the present voractice 


of nesotiating resources should certainly be continued 
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as all the variables could never be systemized, the 
equability of the point at which negotiations began could 
be improved. 


feo hn POST CONSTRUCTION APPRARSAL SYSTEMANEEDS 
TO BE MANAGEMENT ORITENTATED 


As presented in sub-chapter B3.6 only 7 percent of 
the major problems experienced in the execution of the 
design and construction program are under the technical 
cognizance of the Design Division and only 10 percent are 
Me@eer the technical cognizance of the ROICC. With 61 
percent of the problems falling in the management area 
or under management control outside the realm of the 
responsibility of these two organizational sub-units 
the post-construction appraisal system stands to gain 
most if it is used as a management tool. The law of 
@imnishing returns suggests that it will be very dif- 
ficult to make a significant improvement on 10 percent 
of the problems and that much more progress can be made 
on the category which includes 61 percent of the 
problems. If used as suggested in sub-chapter C2.8, 
the system would be an integral part of the overall 
management by objectives systems. Although there is 
some value in recording problems and attempting to 
get the information to a designer at some point in the 
future who can make use of the information this poten- 


tial for payoff is small and as such should clearly be 
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treated as secondary. 


Soe? A LICENSED ENGINEER SHOULD ATTEND ALL FINAL 
PNSPECTIONS 


Sub-chapter B4.6.2 provided evidence which suggested 
that inspectors were the only NAVFAC personnel at about 
half of the final inspections held by small ROICC offices 
and the only representative at about 30 percent of the 
final inspections held by medium sized offices. It is 
recommended that a licensed engineer be required to attend 
every final inspection with a construction cost greater 
iam) >2,000 and to certify, 1n writing, that his inspec- 
ti0n indicated compliance with the plans and specifications. 


Mee3 INCREASED ATTENDANCE OF THE CUSTOMERS AT FINAL 
TiSPECTIONS SHOULD BE ENCOURAGED 











Although NAVFAC's Contract Manual (P-68) only requires 
that the customer attend final inspections for contracts 
over $25,000 it suggests that ROICCsS be urged to encourage 
customers to attend all final inspections. Sub-chapter 
B4.6.2 reported the results of the ROICC survey which 
indicated that the customer only attended 38 percent of 
the final inspections held by small sized ROICC offices 
and 70 percent of those held by medium sized ROICC offices. 
In light of these statistics, it 1S recommended that the 
importance of the customer's attendance at final inspec- 
tions be reemphasized. 


one, RH eee one Or OREOULRING THe Ae TO PERFORM. AUMORE 
THOR@GG IS INVES VPeATION NEEDS TO BE STUDIED 
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Table 9 shows that in the opinion of the 44 ROICCsS 
surveyed, 42 percent of the problems in the plans (the 
largest category) resulted from inadequate site investi- 
gation. As site investigation is not part of the six 
percent restriction on the cost of plans and specifi- 
cations, the A-E could be required to do more in this 
area. It 1s recommended that a study be commissioned 
to determine the extent cf current losses occurring as 
a result of inadequate site investigation and to deter- 


Mine the cost of adapting alternate policies. 
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APPENDIX A 


YT would like a copy Preiser cc i oy 

ane survey results, L August 1975 

Send rt to LO LI G.. A. PARKER, 
(Name ) CEC, USN 


26 San Jose Terrace 
Stoneham, Mass. 02180 


mean text: 


Although the questioner, in several places, appears 
eowcask LOG precise information, I full realaze that 
providing it would be a monumental task, and ask only, 
that you provide your best estimate. Being on this end 
of the quesionnaire I am afraid I have violated what has 
bothered me most about questionnaires on your end, its 
too long, too detailed and presumes to be abie to class- 
ify all the answers. Unfortunately, I don't know how 
to get around these problems and still obtain meaning- 
ful information. Please bear with me and try to fit 
Weure situation into the category that most closely 
approximates it. If you can't please leave the question 
lobe 


As I have tried to indicate by the wording of the 
@iestions, it 1s recognized at the top, that most 
offices don't have theresources to do all they would like 
to. Even so, in your shoes, I felt guilty that I wasn't 
squeezing more out of the system, and as such I might 
have hesitated in answering some of the questicns frankly. 
Please don't. Needless to say, if the picture is 
distorted any action based on it won't be very effective. 


On a number of questions I have asked “on how 
Mie OL yOur active contracts during FY 75 did i 
peme Of the questions refer to the desiqn stage @ others 
momcontract close out. ts intended that all such 
questions be answered in relation to the total number of 
eemeive Contracts your office administered in FY 75, 
recognizing that some of these contracts had their 
Beginning Gn by 74, and others will extend into FY 76. 
(see question 2F} 





CoS 


lis Jourcould LOrvamama cOoy Of «your OrganlZatien 
@lert with the survey 1t would be greatly appreciated. 


2. General Information 


A. What is your grade? 


B. Are you a full time ROICC/Senior AROICC ‘ 
or is this responsibility an additional 
duty é 


C. Have you had previous OICC/ROICC experience? 
mes) No 





D. How many months have you been in your 
present job? 


EB. What was your total WIP (all fund sources) for 


Eee 1? 

FF. How many active contracts did you have during 
|e ds) fa (figures to include all 
contracts that were active at any stage during 
Ey 75) 


G. What was your average onboard strength for FY 75 
by the following classifications? By the same 
classifications, if you were in charge of one 
of several similar offices in a large private 
corporation, which performed a ROICC function, 
and your performance was measured against 
that of your peers on the basis cf the quality 
mee Guanuity Of Your -OUutLDUE Wit relation to 
your cost, what additicnal personnel would you 
hire, and which personnei (tvpes not individuals) 
would you let go? Assume FY 76's workload is 
expected to be the same as FY 75, and officers 
are personnel with equivalent capabilities of 
ENGs and LTJGs. 
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Average 
Onboard 
Fe 75 
Met time =o © © ss... 
officers sou 


Engineers, 
GS-ll and 
above 


Engineering 
tech's GS-Ll 
and above 


Contract admin- 
istrators/ 
Specialists GS-11 
and above 


Supervisory 
Semstruction 
Reps 


Other 
Sgmseruction 
Rees, GS-ll 
and above 


General Construc- 
tion Reps/iInspectors 
GS-9 and 

below 


Specialized 
Constructicn 
Rep/Inspectors 
GS-9 and below 


Other Technical 
personnel GS-9 
and below 


Procurement and 
@lerical 


Other 


Additional 
Personnel 


You Would Hire 


Personnel 
You would 
Let Go 


+ « 


i? 
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H. At how many remote sites, in excess of 45 
minutes by vehicle, did you have inspectors 
asetgiedmond—- uli time basis during PY 75? 


iP lomvouG Office mone than two hours driving 
distance from the EFD. Yes No 





M2 On Now many of your active contracts during 
FY 75 did you provide your customers with an 
original BOD determined in the following 
mMammten. (cotal should equal, total active 
Gomeraces FY 75) 


Pee @5O0 Wilch was tne Samesac sehe Contract 
completion date, whether or not it was 
qualified. 


An estimated BOD, which was not the same 
as the contract completion date and was 
based on your knowledge of the situation 
including your expectations for change 
orders and otner eventualities. 


plese A firm BOD, which was ps@amsed by Chem@erD, 
or was otherwise determined by circum- 
Stances beyond your control, end withewt 
me benefit of your coumsel. 


A firm BOD, which was promised by the EFD, 
buc One in whichmveur ofe celplaved a 
Significant role in determining. 


Ke What percentage of your contmacts Ghat sere 
completed in FY 75 were completed on, or before 
the original BOD you furnished the customer? 
(It is my guess that the average is less than 
103) 


B Plans sarawswes if ications 


A. At what design stage did your personnel partici- 
pate in design conferences and reviews during 
FY 75? (check applicable stages for each category) 
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Slate 
Selection 30% Other 
Onmeree- . reviews Sagi ie 


Negotiation (60% AF) cant meetings 


Not at all 





On a few 7 
major projects 


On most 
major projects — 


On almost all 
major projects 
and significant 
menor projects 


On almost all 
projects 


I don‘t have 
Sarrticient 
resources to 
attend all the 
design conferences 
Mevould like to. 
Tf IT had suffi- 
cient resources 

I would attend the 
following confer- 
ences for most 
projects. 
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B. To what degree is it your volicy to review P&S and 
furnish comments to the EFD or station designers? 
Meneck One. Note, site inspection in cen jumerion 


with reviewing P&S‘s is covered in a separate 
question} 


Ousipolicy i> sO per tornna General, review 
identifying repeated construction problems. 


OtiemoomlcCye1s tOMmecrL@erm a tnuorougm reviley 


including reviewing functional and technical 


eens < 


Our policy is to perform a general review on 
all projects and a thorough review on projects 


we teel are likely to have problems. 





Bl. 


Be. 


B3. 


B4 . 


Bo. 


Be. 


oi. 


uy = 


On what percentage of the projects you awarded 
during FY .75 wen Velde sO Teli ell your 
POLLey ce 


On what percentage of the projects you awarded 
during FY 75, were you not.able to perform at 
least a.-general review before the bidding stage? 


Onewniae percentage of the projyects you awarded 
during FY 75 were you forced to manage “by 
exception" without the benefit of at least a 
general review?  _— 


On what percentage of the projects you awarded 
during FY 75 were your personnel able to at least 
familarize themselves with the P&S at the 303 re- 
view stage? On what percentage of the 
projects you awarded during FY 75 did you receive 
Potepaeetne 30% stage for review? 





On what percentage of the projects you awardea 
Guring FY 75 were most of the comments ycu 
generated incorporated into the final design? 
(Place percent after both organziations. Note, 
combined number shouid be equal to, or less than 
the number fie ue Sion Bl). 

Ee D * Stablon Demign = 


On what percentage of the projects you awarded 
during FY 75 were you able to afford the 
resources to have your personnel visit the site, 
with the plans, as part of the ROICC design 
BEeVIECW? — 


On how many of your active contracts administered 
during FY 75 did personnel from the EFD design 
division or from the A-E visit the job solely for 
the purpose of seeing how the design turned 
Sut: 


On Now Memen Cr Your active Contracts -admimustered 
dUEuRg eevee ome OCT SOnte. prom ele cnr eedesign 
Givesion or from the A=B vVisil& the job to solve 
specific design problems? — 


The Deficiency Analysis Data System (DADS) has 
GONSPStameleisnown, OVer Ene Last«four years, Elat 
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Deoaow ie elyey 56 Of thespeoblem areas identified 
as being in the plans and specifications are in the 
plans. Based on your experience what percentage 
would you assign to the following problems? 

Meeral to equal 100%) 


Lack of adequate site investigation and a 
thorough understanding of the peculiarities. 
M@eeecne Site or =station. 





Lack of full understanding of customers needs. 


Just plain poor design (to include everything 
not listed above) 





Bemliow many A-E contracts for the production of plans 
and specifications was your office assigned the 
responsibility to administer during FY 75? 


ferro Relations 


A. How many times did the following EFD personnel visit 
meur Office or projects during FY 75? 


several 
Oe eS Panes Frequently 


2@7 XO 

O9A/09A1 

O9A2 Personnel 
Q05 Personnel © 


0 Rin 


B. Considering the normal day to day business the ROICC 
office, as a whole, conducted with the EFD during 
Py 75, how would you rate the relative frequency of 
written, telephonic, and verbal communications 
(incoming and outgoing) with the following EFD codes? 
fMelMieck frequency classification for each code. Note, 
this question is attempting to identify who communica- 
tes with whom, without regard for subject). 
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yery 
Seldom Seldom Periodically Frequently 


CO/XQ 
ag9C 


O09A/09AL 


O9AZ2 Personnel 


Personnel 
Personnel 
Personnel 
Personnel 


Considering the normal day to day business of the 
heomee Office, aS a whedem conducted mith the EFD 
feeing FY /5, Now would you rate the relative freq— 
Memey Of outgoing written, telephonic and verhal 
communications with respect to the following subject 
areas? (check fremiency classification for each 
category. Note, items such as change orders may 
include questions of scope as well as funds) 


Very 


Command, including seldom Seldom Per teaics i Frequently 


pnassing/receiving 
foe. ON high 
interest projects, 
staffing levels, 
Memen policy, etc. 


Megat, tncluding 
G@emeract inter- 
Peeeation, claims, 
etc. 


Pueacc t funding 


Contracts, 
Peeluding bid 
peececures, ASPR, 
scope 


imspectionse, 


ieor relations, 
administrative, 
Sarety, including 
iiecdalLnicds COC, 
meWOLCS, CLC. 
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Very 

seldom Seldom Periodically Frequently 
Engineering/ 
Design 


Personnel 
Meaccers 





Cl, Considering the normal day to day business the ROICC 
Office, as a whole, conducted with the EFD during 
FY 75, how would you rate the relative frequency of 
incoming written, telephonic and verbal communica- 
tions with respect to the following subject areas? 
(check frequency classification for each category} 





Vel 
seldom  ~Seldomn Pertodiea twist sequencly 
Command including 
passing/receiving 
Mmico. on high 
interest projects, 
staffing levels, 
mempor policy, 
GEC. 


Megal, including 
contract inter- 
pretation, claims, 
CHE < 


Preegect funding 


Pemceracts, including 
bid procedures, 
ASPR scope 


Inspections, 


labor relations 
administrative, 
satety, includ- 
ing training, 

wOC, Lepore, etc. 


Enagineering/ 


Design 


Personnel 
Matters 





Be 


ee Ud 


Pow eould you rate the yalue (not duality) of the 
@oercimacion LUuNncCtlOn the Construction division, 
Caden >, perrormes in terms of their nelp to you in 
Gonducting your day to day business. (check 
appropriate degree. Note, question is intended to 
address Code 05's coordination function only and 
not their other responsibilities). 


(Highly . 

Detrimental) (No Value) (High Value) 
~4 oe eee lO | eee 4 

9. Inspection 


Did your office develop formal written plans for 
Mey y surveillance inspection on COC contracts 

om Loc lispection on other contracts, during FY 75? 
(check one, Note, I am defining a surveillance 
inspection plan as one that includes, in detail, 
what will be inspected, how, wnen and by whom). 


No, I don't have the personnel with the 
capability/time to prepare meaningful plans 
DU@etswoula if IT did 





No, I believe, with proper supervision, that 
most inspectors are capable of doing an adequate 
Jeo wienout a Lormal pian: 


Moe. used plans on SOntuactseatranegeu. / Ssout 
because of lack of personnel with the time/ 
capability to develop meaningful plans they 
have met with only limited success. 


- 


Mespmt) Uoed formal plans: on contracts 
Cuenigery J) andviube leave that Ene nave resulted 
Dra ssignificant improvement. 








B. On how many of your active contracts during FY 75 
did you have personnel with the time to develop 
and utilize a checklist of all required submittals, 
Cees wana =so1OD drawings? 


Bl. Ofte Mam, Of your active contraces during FY 7/5 





a le 


aia vou have personnel with the time to develop 
checklists or otherwise conduct a thorough check 

to insure that all maintenance manuals, warranties, 
Gertificates, as-built drawings and other administra- 
tive contract requirements had been compiled before 
Ene Lomal release? 


Did your office use statistical methods or similar 
sampling/decision making techniques to optimize 
woteminmspeet lon effort, during FY 75? 


No, but I would if I had the personnel with the 
Gapabiilaty and training to wse these tools in 
a meaningful way. 





No, I think the present system is adequate. 


Yes, but only with limited success, because 


— Sa ee 


I don't have personnel trained in this area. 
Yes, I think they are very useful. 


Nid you use team inspection procedures for other 
than final inspections on contracts administered 

Me your office during FY 75? (check one. Note, I 

am defining team inspection as the utlization 

Of group of specialist to perform indepth inspection 
Pmeene critical points in a projects construction) 


No, f£ don't have sufficient specialized capability 
on my staff to make team inspection worthwhile 

on a routine basis. However, if I had the cap- 
aGeilivey £ would wse it Lrequently. 


No, I think that inspection performed by the job 
inspector along with periodic inspections by 

other members of my staff are adequate for all but 
the most complicated facilities. 


Yes, but after experience I don‘t think team 
inspection is worthwhile except on high complex 
facilities or on projects that have significant 
design or contractor problems. 





Yecwerueronty with limited sicecess, as L dont 
have adequate specialization within my staff. 


Yes, I have used team inspection on a number of 
PRegeeoeane found Elis technique to be very 
useful. 
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F. On what percent of the final inspections your 


Fel. 


office performed did the following personnel 
participate. EFD 05 personnel ID (0) 
personnel hos ,customer/station 
engineers or specialists ; 


How many of your active contracts during FY 75 

did the following personnel participate in routine 
inspections other than the final inspection? 

EFD 05 personnel (excluding safety) ; 


EFD 04 personnel A/E , other EFD 
personnel , customer/station engineers 


or specialists : 


ee On what percentages of the contracts administered by 





VoUrCeOhrICe Guring FY 75 did° youwempiley the fo ldow- 
ing technigues for the final inspection? (Assign 
PePCCecnitUetO Gach category. (Total “snould equal 
1003) 


Developed and used a thorough checklist/plan 
listing all items needing inspection. 





Developed and used general checklist/plan 
listing the most critical items needing 
inspection. 





Relied on the experience of my staff engineers 
and inspectors, along witn the customer/ 
station technical personnel, who attend most 
final inspections. 


Relied on the experience of my inspectors 
along with the customer/station technical 
personnel, who attend most final inspections. 
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Peer Pow mamy Of yOUur active contracts during FY 75 
Was 2e mecessary! to employ one or more of the 
Heollewing COmtract provisions to fexrce compliance. 
(number of contracts on which each provision was 
dite CL juz 


Removal and reclacement of defective materials 
or workmanship. 





' Witholding of payment. 
Removal of incompetent personnel. 
Stopped portions of the work due Lo detective 
performance/materials/equipment. (excluding 
safety) 
Formally threaten termination. 


Termination. 


IT. On how many of the Coc contracts you administer- 
ed during FY 75 did you experience the following 
mleuaclOons. (A contract may fit one or more 
situations) 


EOC proecram worked generally well. 


mie cOG plan was a uSchmetOGieiiamenh was used on 
a day to day basis. 


The CQC plan was not very useful and was not used 
Onwa day to day basis. 





The CQC Rep, did not have adequate experience due 
to availability of qualified personnei/lack of 
experience provisions in the contract. 





MhemeeecrKReD. Gid not adequately exereise his 
Suthers ity 





My personnel did not have the adequate time/ 
Capameieyeto perform ene Level of surveiilance 
Cie MecesSsary to wequire a really effective 
program, 


The general contractor was not behind the 
program. 








J. 
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pee perecenc Of VoUur CcoMsteruction Rep*s. time 
during PY 75 would you assign to the following 
functions: (total should equal 100%) 


Matters concerning labor laws 


Sarety 


Inspection of the work 

Inspection of contractor submitted reports/material 
@Goeordination/scheduling, utility outages, etc. 
Resolving discrepancies in P&& 

Reviewing P&S 


Paper work 


Other 


re 


On how many of your active contracts during FY 75 
were you able to afford the resources to develop 
a list of long lead materials/equipment and track 
the contractors progress toward getting them a 
site? . On how many contracts would have 
this have been desirable? ; 





Smehow Many of your active contracts during FY 75 
Gid you or the EFD order/contact long lead materials 
or equipment separately, before the construction 
contract was advertised? . On how many 
contracts would have this been desirable? : 
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APPENDIX B 


1 July 1975 
Dear ROICC/Senior AROICC: 


Before coming to MIT last spring I completed a two 
year tour in the area ROICC office, NAS Jacksonville. 
As a result of this experience and the thought I have 
given the subject since, it is my personal opinion 
that there are three areas which need attention: 


Lt. Plans and Specifications . I believe that a 
significant percentage ot the problems experienced at 
the ROICC level with plans and specifications can be 
attributed to the fact that there is very little 
continuity between design and construction in the way 
we currently do business. I believe that if design 
and construction worked more closely as a “team" 
jmeomwagnout the life of a project, manv of our current 
problems could be eliminated. 


meeerD Relations. In carrying out its assigned 
mission the Construction Division, Code 05, generally 
feeds the central point of contact/coordination 
Between the EFD and the ROICC offices. (less true 
bor CHESDIV) In my opinion, this serves only to 
further remove the source of information/council/ 
guidance, the ROICC is seeking and as such is more 
of a detriment than a helv. I believe that the benefit 
the EFD derives from having a single source of informa- 
tion on ROICC activities needs to be re-examined with 
relation to the effect this procedure has on ROICC 
operations. 


3. Inspection. Although text book facts sucn as 
Webout 80% of construction problems accure in 20% of 
the product components" are intuitively understood, as 
well as, which portions of which components normally 
cause the most problems, its been my experience that 
this knowledge is not utilized on a consistent, planned 
basis. With ceiling points highly restrained and with 
an increasing MCON program, I think more than ever, we 
need to develop planning techniques which wili allow 
us to schedule the right type of inspection at the right 
fime. 2egelMlevesthat personnel, in the field, with the 
Capablijurepemtrainang tO Concuct meanangful inspection 
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planning would allow us not only to do more with 
eur limieed resources, but to do it better. 


The attached questioner is designed to Cetermine, to 
the degree that a survey of this type can, whether 

or not there is evidence to support my claims. The 
results of this survey will become part of my Thesis 
which is being sponsored by the Assistant Commander 
fmere construction, Naval Facilities Engineering 
Command. A statistical summary of the survey results 
MegeerD and size of ROICC office, will be reported to 
piecini 


tL Know only too well how busy you are, especially at 
mimes time of the year. Its with hesitation that I 

meer Oor your time to fill cut the enclosed questioner. 
However, I am sure you will agree, if our system is 

to remain viable it needs to be continually reassessed, 
and its just as important to validate that the present 
System is working as it is to identify and attempt 

to solve its problems. 


teeyou would like a copy of the results cf the survey 
please so indicate on the questionnaire and I wiil gladly 
aa, One to you. 

To a very large degree the success of my efforts count 
Simyour response. I would greatly appreciate naving 
Mmiemsurvyey returned by 1 August, 1975. 

four Help 1S sincerely appreciated, 


Very respectfully, 


G.A. Parker 
Bie. Cee ye USN 
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APPENDIX C_ 
7 August, 1975 


Dear ROICC/Senior AROICC: 


On 10 July, 1975 I forwarded a lengthy questionnaire 
and asked if you would help in what I felt was an 
mmpOrtant study by filling it out and returning it by 
Meeivot, LJ/5. To date Ll have notyreceived a response 
imeom your Office. 


I have received a 60% response which, as questionnaires 
Sys mot too bad. However, in order to make Meaning-— 
ul comparisons between sizes of ROICC offices (large, 

medium, and small) and between EFDs I need a much 

larger sample. 


eeemough the results EI have tabulated so far indicate 
each ROICC has a slightly different way of doing 
business, as each EFD does, there is a SUL Dxaeemin Gg 
consistency in several areas. Correlating the results 
by WIP per man, taking into account number of contracts 
ana office size, is also yielding Interest ime mecsults. 
ft think the study will have a great deal of value at 
the NAVFAC level. I also think the study would be of 
Value to each ROICC/Senior AROICC as wili allow him 

to view himself with relation to others. 


Again, I solicit your help in what I think is a 


valuable and worthwhile study. In case the original 
questionnaire has been misplaced, I have enclosed a 
second copy. if the questionnaire could be returned 


by 15 August, 1975, it would be greatly appreciated. 


Thank you for your help. 


Sincerely, 


G. Ace werker 
tee eres SN 


" 
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APPENDIX D 
Pinot tONowr OR TELEPHONE INTERVIEWS @WLITH THE ACOUISI- 
mio DEPARTMENT HEADS 
mrewiceDerictency Analysis Data System (DADS) has 
consistantly shown, over the last four years that 
approximately 75% of the deficiencies are in the plans. 
Based on your experience what percentage would you 
assign to the following categories: (Total to equal 
100%) 
Lack of adequate site investigation and 
a thorough understanding of the peculiarities 
Oieene Site Or Station. 


Lack of full understanding of customers 
needs. 


laem OL Wriderstandung of COnstnuction 
Practices. 


Just plain poor design to include everything 
mat listed. 


2. The DADS discussed problems in the P&S only. What 
Pereentage of the total field problems the Acquisition 
Department becomes involved in, would you assign to 
Ene f£ollowmg causes: 


RetcC caused problems such as timely comple- 
EO, Or POOL Quality. 


Problems in the P&S which a more thorough 
design could have avoided. 


emstener Caused problems such as customers 
Changing their minds. 





=o 0 = 
All others to include, unforeseen 
site conditions, national material shortages 
that were unknown at the time of the design, 
changed operational requirements that a customer 
could not have anticipated. 
3. What percentage of the field problems, that are 
under the cognizance/general control of the ROICC, 
would you assign to the following problem categories: 
Inadequate inspection. 


Poor customer coordination/relations. 


Poor contractor relations. (Too Gasy, tee 
tou, NOt wore! CN Cont miCctor,. CLG). 


Poor COntract ‘admmmestrationm procedures. 
Other. 
4. What percent of the information you receive on ROICC 
operations comes from the following sources: 
Your personal observation. 
Project Managers. 
Construction Division. 
ROICC prepared reports. 
9. If you had 20 more people, where would you put them: 
@eerainat lon Office. 
Ee@ucct Management Office. 
Sener ace Division. 
Design Division , 
Construction Division. 


ROC 
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46. How would you rate the value, to you, in performance 
@aeyoul everday Operations, of the following code 05 
functions other than safety and labor relations. (Rate 
on a scale of ise with 5 the most valuable). 

Provide a readily accessable body of 

Knowledge concerning project status/ 


POmec activities. 


Collect data, coordinate and prepare 
Sracus reports. 


Provide ROICC's with guidance and direction 
COncerning inspection matters. 


Prepare ROICC staffing studies and generally 
oversee personnel matters. 


Coordinate the implementation of policy at 
tne ROICC level. 


7. What effect do the annual goals have on the 

way you do business with respect to local priorities. 
The major force. 

One of the major forces. 

A Significant effect. 

A minor effect. 

8. Have you established any formal goals for performance 


at Che ROICC level, and if so what are they” 





ie 4 Po 


Pees E 


SUESTIONS FOR TELEPHONE INTERVIEWS WITH PROJECT 
MANAGEMENT OFFICE HEADS 





1. How many personnel were on board as of 31 June 


2. How is your shop organized? 


Di 


How many project managers do you have? 
How many projects (average) does each project 


manager handle at a given time? — 





What percentage of your project managers time would 


ewe Cstimate they spend performing the following 


mime cions: 


Design Coordination, through contract award. 


MCanstruceion Cooreéination. 


Funding Matters. 


Obtaining/passing status information. 


Other. 


6. To what degree do your project managers oversee the 


design? 


Pumice peweent of the A/E contracts oes your 
project managers write the scope of work? 


Cie wictiemmercent Of thenwA/H contracts are your 
Picmecec onated OLC? 


On what percent of the A-E slate and selection 


board do your PMs participate? 


On what percent of the contracts does the EIC 
go through the PM to the customer? 
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On what percent of the contracts does your PM 
attend the 30% design review? 





The 100% design review? 
7. To what degree do your PM's participate in routine 
construction evolutions? 


What percent of the pre-construction 
conferences do your PM's attend? 


What percent of the projects does your PM 
see during construction? 


What percent of the final inspections do 
your PM's attend? 


8. Do you need any more people to adequately perform 


your assigned tasks? 
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APPENDIX F 


STALTSTECS POR DAPGE R@IGC OFFICES 


EFD/ROICC Fog 5 Man Years Number of Future 

WIP Expended (2) Contracts Workload Programmed 

(1) (3) (3) 

NORTHERN 
Great Lakes Zar e Za 143 kis 60.1 
New London L527 20 75 S747 45.9 
SOUTHERN 
Charleston 173 21 166 144.9 93.2 
Gulport 262 “5 ae 29.5 22).i6 
Jacksonville 2255 27 167 312.0 L321 
New Orleans 25.4 18 15 113.9 43°.7 
Orlando 221 13 67 11924 90.6 
Pensacola 26.5 26 62 199.8 L223) 
WESTERN 
Camp Pendleton 32.2 28 57 L.Gig6 Viaw2 
San Diego 46.3 53 193 915.4 2G. 
San Francisco alr oer: 23 54 265%5 63.07 
CHESAPEAKE 
Annapolis E526 23 90 104.6 44.3 
Vaes@enGeon, D.C. 87.0 21 64 Bs Bat | NG. 3 
(Beltway) 


(Figures in miilion dollars) 


S Leite 


SOURCE: (1) CMS June 1975 Report, NAVFAC, (2) Manpower Listings 
31 December 1974, NAVFAC. (3) MILCON Data Bank 
as of August 1975, NAVFAC. 
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APPENDIX 6_ 


STATISTICS PORm sole ROICC OFFICES 


(Figures tHemielionr dollars) 


EFD/ROICC EY, 33 Man Years Number of Future ToOtaL 
WIP Expended(2) Contracts Workload Programned 
(?) (3) (3) 
NORTHERN 
East Pennsylvania ipa 10 83 320 5.37 
Lakehurst 9.1 ital 56 97.1 9.6 
Nevwoort HO .7 Pak 61 SB 55.2 
Philadelphia area oad 19 100 Lo 0 2 herp | 
SOUTHERN 
CGmems Christi 12.9 14 67 82.4 40.5 
Meridian 6 26 40.1 2286 
Memphis 10 22 83.3 7535 
WESTERN 
Adak 5.2 5 13 78.8 46.6 
Bremerton Bee? 19 Ss 2225 2 92.0 
EL Gro 6.8 ial 27 41.6 36.2 
Hawthorne 3-5 9 2 36.7 20.5 
Lemoore fare l Le 22 $2.5 20.4 
Long Beach Shas, 24 79 157.0 70.2 
Moffit Field 6.7 7 25 36.0 135.5 
North Bay 7.4 17 53 147.6 40.8 
CHESAPEAKE 
Indian Head 5.2 7 58 25.5 P27 
Patauxant River 6.8 190 86 7.0 Pi) 
Quantico a.0 12 64 S72 45.7 


SOURCE: (1) CMS June 1975 Report, NAVFAC, (2) Manpower listings 
Bu December, 1974, NAVEAC. (3) MELCON Gata Bank 
as of August 1975, NAVFAC. 
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APPENDIX H 


Siywilo ples) On SMALL ROICC OFFICE 


(Sl figures in million collars) 


SPD 7 ROlee FY 75 Man Years Number of Future Total 
WIP Expended Gentracts workload Prcaqrarmed 
(2) (1) (3) (3) 
VORTHERN 
Brunswick 2.9 6 33 163.2 6.7 
Solumbis 1.4 5 39 10.6 4.4 
Crane 4-9 9 34 pO as 10...2 
Griffis Dee 3 22 9.3 4.6 
Glenview 4.2 5 Nyy 33577 2 ya 
Mechnicsburg 2.4 4 2511 138 8.4 
New York City 3.0 14 54 EOw@e 349 
Portsmouth 4.5 8 42 pe oye 320 
Sovth Weymouth GAG 5 47 ig..6 2 
SOUTHERN 
Albany 4.0 2 14 5.6 926 
Beauford 32.0 4 37 26.0 16.4 
Dallas 3.6 7 36 30.3 GO 
Kev west Bee 5 37 330 7 ee 
McAlester Se,3 5 16 1 Oc Gre 2 
Panama City 2.4 3 S 1. ome sez 
PaedsS Island ed 3 30 20.6 20.5 
moSole Ri 
Barstow 5.0 6 34 13.5 14.4 
China Lake 4.9 2 23 33 16.4 
Monterey Bie 1 S i 23.6 ce 
Point Mugu 4.2 9 63 ea 41.2 
Seattle 1.4 6 25 1339 6.0 
Twenty Nine Palms Si 4 2 14 2550 28.9 
Whitbey island 4.0 3 14 82.8 5 pigme 
Yuma 2a 10 2 240s 1a 
BHEAS PEAKE 
Bethesda cre 2 45 1089 T0..5 
Carder Rock 23 4 34 62.3 oo 
Dahlgren Lees, 5 21 Pes ee 
Naval Research Lab 4.3 7 44 po 20.0 
mavy Yard sac 6 75 27 ac 20,6 


peuneh: {1) CMS Sune 1973 Resort, NAVFAC, (2) Manpower Listings 
31 December i974, NAVEAC. (3) MILCON Data Bank 
as of August 1975, NAVFEAC. 
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